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CETIFICATION 

JC34496 laboratory: 
BMS, Building 5 Area, PR Matrix: 
4th Q 2016 Groundwater Sampling- Onsite Wells 
Humacao, PR 

Accutest, New Jersey 
Groundwater 

SUMMARY: Groundwater samples (Table 1) were collected on the BMSMC facility- Building 5 Area. 

SAMPLE 10 

JC34496-1 

JC34496-2 

JC34496-3 

JC34496-4 

JC34496-5 

JC34496-6 

JC34496-7 

JC34496-8 
JC34496-9 

JC34496-10 

JC34496-11 

JC34496-12 

The BMSMC facility is located in Humacao, PR. Samples were taken December 22-23, 
2016 and were analyzed in Accutest laboratory of Dayton, New Jersey for the 
parameters shown in Table 1. The results were reported under SDG No.: JC34496. 
Results were validated using the latest validation guidelines (July, 2015) of the EPA 
Hazardous Waste Support Section. Individual data review worksheets are enclosed for 
each target analyte group. The data sample summary form shows for analytes results 
that were qualified. 

In summary the results are valid and can be used for decision taking purposes. 

Table 1. Samples analyzed and analysis performed 

SAMPLE MATRIX ANALYSIS PERFORMED 
DESCRIPTION 

MW-20S Groundwater VOCs; SVOCs: PAHs + 1,4-Dioxane 
(SIM); LMWA; lnorganics; Methane 

FB122216 AQ - Field Blank VOCs; SVOCs; PAHs + 1 ,4-Dioxane 
Water (SIM); LMWA 

MW-200 Groundwater VOCs; SVOCs; PAHs + 1 ,4-Dioxane 
(SIM); LMWA 

RA-108 Groundwater VOCs; SVOCs; PAHs + 1,4-Dioxane 
(SIM); LMWA; lnorganics; Methane 

TB122216NRB AQ -Trip Blank VOCs 
Water 

TB122216RS AQ -Trip Blank VOCs 
Water 

EB122316 AQ- Equipment VOCs; SVOCs: PAHs + 1,4-Dioxane 
Blank (SIM); LMWA 

S-400 Groundwater VOCs 
FB122316 AQ- Field Blank VOCs; SVOCs: PAHs + 1 ,4-Dioxane 

Water _(_SIMl; LMWA 
MW-19 Groundwater VOCs; SVOCs: PAHs + 1 ,4-Dioxane 

(SIMl; LMWA; lnorg_anics; Methane 
TB122316NR AQ -Trip Blank VOCs 

Water 
MW-16 Groundwater VOCs; SVOCs: PAHs + 1 ,4-Dioxane 

(SIM); LMWA 
JC34496-12D MW-16 MSD Groundwater VOCs; SVOCs: PAHs + 1 ,4-Dioxane 

(SIM); LMWA 
JC34496-12S MW-16 MS Groundwater VOCs; SVOCs: PAHs + 1 ,4-Dioxane 

(SIM); LMWA 



SAMPLE 10 

JC34496-13 

Reviewer Name: 

Signature: 
Date: 

SAMPLE MATRIX 
DESCRIPTION 
TB122316RS AQ -Trip Blank 

Water 

Rafael Infante 
Chemist License 1888 

ANALYSIS PERFORMED 

VOCs 



Raw Data: M!:bf:ufJI•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-20S 
Lab Sample ID: JC34496·1 Date Sampled: 12122/16 
Matrix: AQ • Ground Water Date Received: 12129/16 
Method: SW846 8260C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 4868074.0 1 01103/17 HT n/a n/a V482797 
Run#2 

!Run fl 
Purge Volume 
5.0 ml 

Run 112 

CAS No. Compound Result RL MDL Units Q 

106-99-0 1,3-Butadiene NO 5.0 0.17 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 105% 76~120% 

17060-07-0 1, 2· Dichloroethane~D4 112% 73-122% 
2037-26-5 Toluene-DB 98% 84· 119% 
460-00-4 4-Bromofluorobenzene 114% 78-117% 

ND = Not detected MDL = Method Detection Limit J ... Indicates an estimated value 
RL • Reporting Limit 
E • Indicates value exceeds calibration range 

B ... Indicates analyte found In associated method blank 
N : Indicates presumptive evidence of a compound 
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Raw Data: W.illfifl;I•M 

SGS Accutest 

Report of Analysis Pagel of3 

Client Sample ID: MW-20S 
Lab Sample ID: JC34496-1 Date Sampled: 12122/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC. Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 Zll7728.D 1 01/04/17 cs 12/29/16 OP99556 EZ5850 
Run #2 

Initial Volume Final Volume 
Run #1 980ml 1.0 ml 
Run 1#2 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol NO 5.1 0.84 ug/1 
59-50-7 4-Chloro-3-methyl phenol NO 5.1 0.91 ug/1 
120-83-2 2, 4-Dichlorophenol NO 2.0 1.3 ug/1 
105-67-9 2. 4-Dimethy I phenol NO 5.1 2.5 ug/1 
51-28-5 2,4-Dinitrophenol NO 10 1.6 ug/1 
534-52-1 4, 6-Dinitro-o-cresol NO 5.1 1.3 ug/1 
95-48-7 2-Methylphenol NO 2.0 0.91 ug/1 

3&4~Methylphenol NO 2.0 0.90 ug/1 
88-75-5 2-Nitrophenol NO 5.1 0.98 ug/1 
100-02-7 4-Nitrophenol NO 10 1.2 ug/1 
87-86-5 Pentachlorophenol NO 4.1 1.4 ug/1 
108-95-2 Phenol NO 2.0 0.40 ug/1 
58-90-2 2,3,4,6-Tetrachloropheno1 NO 5.1 1.5 ugll 
95-95-4 2.4.5-Trichlorophenol NO 5.1 1.4 ug/1 
88-06-2 2, 4, 6-Trichlorophenol NO 5.1 0.94 ug/1 
83-32-9 Acenaphthene ND 1.0 0.19 ug/1 
208-96-8 Acenaphthylene NO 1.0 0.14 ugll 
98-86-2 Acetophenone NO 2.0 0.21 ug/1 
120-12-7 Anthracene NO 1.0 0.22 ug/1 
1912-24·9 Atrazine NO 2.0 0.46 ug/1 
100-52-7 Benzaldehyde NO 5.1 0.29 ug/1 
56-55-3 Benzo(a) anthracene NO 1.0 0.21 ug/1 
50-32-8 Benzo (a) pyrene NO 1.0 0.22 ug/1 
205-99-2 Benzo(b)fluoranthene NO 1.0 0.21 ug/1 
191-24-2 Benzo(g,h,i)perylene NO 1.0 0.35 ug/1 
207-08-9 Benzo(k)fluoranthene NO 1.0 0.21 ug/1 
101-55-3 4-Bromophenyl phenyl ether NO 2.0 0.41 ug/1 
85-68-7 Butyl benzyl phthalate NO 2.0 0.47 ug/1 
92-52-4 1,1 '-Biphenyl NO 1.0 0.22 ug/1 
91-58-7 2-Chloronapbthalene NO 2.0 0.24 ug/1 
106-47-8 4-Chloroaniline NO 5.1 0.35 ug/1 
86-74-8 Carbazole NO 1.0 0.23 ug/1 

NO = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit B -= Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 
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SGS Accutest 

Report of Analysis Page 2 of3 

Client Sample ID: MW-20S 
~ Lab Sample ID: JC34496-1 Date Sampled: 12/22/16 .... 

Matrix: AQ - Ground Water Date Received: 12129/16 

I Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

105-60-2 Caprolactam ND 2.0 0.66 ug/1 
218-01-9 Chrysene ND 1.0 0.18 ug/1 
111-91-1 bis{2-Chloroethoxy)methane NO 2.0 0.28 ug/1 
111-44-4 bis(2-Chloroethyl)etber NO 2.0 0.25 ug/1 
108-60-1 bis(2-Chloroisopropyl)ether NO 2.0 0.41 ug/1 
7005-72-3 4-Chlorophenyl phenyl ether NO 2.0 0.37 ug/1 
121-14-2 2, 4-Dlnitrotoluene NO 1.0 0.56 ug/1 
606-20-2 2, 6-Dinitrotoluene NO 1.0 0.49 ug/1 
91-94-1 3, 3'-Dichlorobenzidine ND 2.0 0.52 ug/1 
53-70-3 Dibenzo(a,h)anthracene NO 1.0 0.34 ug/1 
132-64-9 Dibenzofuran NO 5.1 0.22 ug/1 
84-74-2 Di-n-butyl phthalate NO 2.0 0.51 ug/1 
117-84-0 Di-n-octyl phthalate NO 2.0 0.24 ug/1 
84-66-2 Diethyl phthalate NO 2.0 0.27 ug/1 
131-11-3 Dimethyl phthalate NO 2.0 0.22 ugll 
117-81-7 bis(2-Ethylhexyl)phthalate NO 2.0 1.7 ug/1 
206-44-0 Fluoranthene NO 1.0 0.17 ug/1 
86-73-7 Fluorene ND 1.0 0.17 ug/1 
118-74-1 Hexachlorobenzene NO 1.0 0.33 ug/1 
87-68-3 Hexachlorobutadlene ND 1.0 0.50 ug/1 
77-47-4 Hexachlorocyclopentadiene ND 10 2.8 ug/1 
67-72-1 Hexachloroethane ND 2.0 0.40 ug/1 
193-39-5 Indeno(l, 2,3-cd)pyrene NO 1.0 0.34 ug/1 
78-59-1 Isophorone NO 2.0 0.28 ug/1 
90-12-0 1-Methylnaphthalene NO 1.0 0.27 ug/1 
91-57-6 2-Methylnaphthalene ND 1.0 0.21 ug/1 
88-74-4 2-Nitroaniline NO 5.1 0.28 ug/1 
99-09-2 3-Nltroaniline NO 5.1 0.39 ug/1 
100-01-6 4-Nitroaniline NO 5.1 0.45 ug/1 
98-95-3 Nitrobenzene NO 2.0 0.66 ug/1 
621-64-7 N -Nitroso-di-n-propylamine NO 2.0 0.49 ug/1 
86-30-6 N -Nitrosodiphenylamine NO 5.1 0.23 ug/1 
85-01-8 Phenanthrene ND 1.0 0.18 ug/1 
129-00-0 Pyrene NO 1.0 0.22 ug/1 
95-94-3 1.2.4, 5-Tetrachlorobcnzcnc NO 2.0 0.38 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

367-12-4 2-Fluorophenol 47% 14-88% 
4165-62-2 Phenol-d5 32% 10-110% 

NO = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found In associated method blank 
N = Indicates presumptive evidence of a compound 
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SGS Accutest 

Report of Analysis Page 3 of3 

Client Sample ID: 
Lab Sample ID: 
Matrix: 

MW-20S 
JC34496-l 
AQ - Ground Water 

Method: 
Project: 

SW846 82700 SW846 35IOC 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run# I 

118-79-6 2 ,4,6-Tribromophenol 102% 
4165-60-0 Nitrobenzene-d5 75% 
321-60-8 2-Fluorobiphenyl 68% 
1718-51-0 Terphenyl-d14 68% 

Run#2 Limits 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: nla 

39-149% 
32-128% 
35-119% 
10·126% 

I 

ND = Not detected MDL = Method Detection Limit J ..., Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B "' Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Raw Data: Ml&i:PFPhlleM 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-20S 
Lab Sample ID: JC34496-1 Date Sampled: 12/22/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 82700 BY SIM SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID OF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 4M69396.0 1 12/31/16 SG 12/29/16 OP99556A E4M3182 
Run #2 

Initial Volume Final Volume 
Run #I 980 ml 1.0 ml 
Run#2 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo(a)anthracene NO 0.051 0.023 ug/1 
50-32-8 Benzo(a)pyrene NO 0.051 0.034 ug/1 
205-99-2 Benzo(b)fluoranthene NO 0.10 0.044 ug/1 
207-08-9 Benzo(k)fluoranthene ND 0.10 0.034 ug/1 
218-01-9 Chrysene ND 0.10 0.027 ug/1 
53-70-3 Dibenzo (a, h)anthracene NO 0.10 0.037 ug/1 
193-39-5 Indeno(l,2,3-cd)pyrene NO 0.10 0.039 ug/1 
91-20-3 Naphthalene ND 0.10 0.030 ug/1 
123-91-1 1.4-Dioxane 1.61 0.10 0.050 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

4165-60-0 Nitrobenzene-d5 57% 
321-60-8 2-Fluorobiphenyl 61% 
1718-51-0 Terphenyl-d14 71% 

NO = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

24-125% 
19-127% 
10+119% 

J -= Indicates an estimated value 
B "" Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-20S 
Lab Sample ID: JC34496-I Date Sampled: 12/22/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846-8015C (DAI) Percent Solids: nla 
Project: BMSMC. Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #I GH108028.D I 01/03/17 XPL nla nla GGH5601 
Run #2 

Low Molecular Alcohol List 

CAS No. Compound Result RL MDL Units Q 

64-17-5 Ethanol ND 100 55 ug/1 
78-83-1 Isobutyl Alcohol ND 100 36 ug/1 
67-63-0 Isopropyl Alcohol ND 100 68 ug/1 
71-23-8 n-Propyl Alcohol ND 100 43 ug/1 
71-36-3 n-Butyl Alcohol ND 100 87 ug/1 
78-92-2 sec-Butyl Alcohol ND 100 66 ug/1 
67-56-1 Methanol ND 200 71 ug/1 

CAS No. Surrogate Recoveries Run# l Run#2 Limits 

111-27-3 Hexanol 95% 56-145% 
111-27-3 Hexanol 83% 56-145% 

ND ~ Not detected MDL = Method Detection Limit J "" Indicates an estimated value 
RL "' Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N ,. Indicates presumptive evidence of a compound 

SGS 
19 of1802 
ACCUTEST 

JC34496 



Raw Data: M-1-SOiftd:li•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 

MW-20$ 
jC34496-1 
AQ - Ground Water 
RSK-175 

Project: BMSMC, Building 5 Area, PR 

File ID DF Analyzed 
Run 4t1 AA56686.0 1 01/03/17 
Run4t2 

CAS No. Compound Result 

74-82-8 Methane 26.3 

By 
LM 

RL 

0.11 

NO ., Not detected MDL ""' Method Detection Limit 
RL • Reporting Limil 
E = Indicates value exceeds calibration range 

Date Sampled: 12/22116 
Date Received: 12/29/16 
Percent Solids: nla 

Prep Date Prep Batch Analytical Batch 
nla nla GAAllOS 

MDL Units Q 

0.036 ug/1 

j "" Indicates an estimated value 
B "' Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 
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SGS Accutest 

Report of Analysis 

Client Sample ID: MW-20S 
Lab Sample ID: JC34496-1 
Matrix: AQ - Ground Water 

Date Sampled: 12/22/16 
Date Rec:eived: 12/29/16 
Percent Solids: n/a 

Project: BMSMC, Building 5 Area, PR 

Total Metals Analysis 

Analyte 

Iron 
Manganese 

Result 

8760 
315 

RL 

100 
15 

(1) Instrument QC Batch: MA41084 
(2) Prep QC Batch: MP97923 

RL = Reporting Limit 

MDL Units DF Prep Analyzed By Method 

12 
0.39 

ug/1 
ug/1 

12/31/16 01/02/17 GT SW846 60JOC I 

12/31/16 01/02/17 GT SW846 601DC I 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 JOIOA z 
SW846 JOIOA Z 

I 

MDL = Method Detection Limit B = Indicates a result > = MDL but < RL 
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SGS Accutest 

Report of Analysis 

Client Sample ID: MW-20S 
Lab Sample ID: JC34496-l 
Matrix: AQ - Ground Water 

Project: BMSMC, Building 5 Area, PR 

General Chemistry 

Analyte Result RL Units DF 

Alkalinity, Total as CaC03 148 5.0 mg/1 1 
Iron, Ferric a 8.6 0.30 mg/1 1 
Iron, Ferrous b <0.20 0.20 mg/1 1 
Nitrogen, Nitrate c <0.11 0.11 mg/1 1 
Nitrogen, Nitrate + Nitrite <0.10 0.10 mg/1 1 
Nitrogen, Nitrite d <0.010 0.010 mg/1 1 
Sulfate 18.0 10 mg/1 1 
Sulfide <2.0 2.0 mg/1 1 

(a) Calculated as: (Iron) - (Iron, Ferrous) 

Page 1 of 1 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Analyzed By Method 

12/30/16 16:59 JA SMZJZO B-11 
01/02/17 11:01 GT SM3500FE 8-11 
12/29/16 21 :54 AT SM3500FE B-1 I 
01/06/17 14:36 MP EPA353.ZISM4500N02B 
01/06/17 14:36 MP EPA JSJ.Z/LACHAT 
12/30/16 09:19 YR SM4500NOZ B·ll 
01/09/17 16:48 JN EPA 300/SW846 9056A 
12/29/16 MP SM4500SZ- F· l I 

I 

(b) Field analysis required. Received out of hold time and analyzed by request. 
(c) Calculated as: (Nitrogen, Nitrate + Nitrite) - (Nitrogen, Nitrite) Nitrogen, Nitrite analysis done past 

holding time. 
(d) Sample received outside the holding time. 

RL = Reporting Limit 
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Raw Data: Ml!!d:lrJI•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: FBI22216 
Lab Sample ID: JC34496-2 Date Sampled: 12/22/16 
Matrix: AQ - Field Blank Water Date Received: 12/29/16 
Method: SW846 8260C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

FUeiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 4B68129.D 1 01/05/17 HT n/a n/a V482800 
Run #2 

!Run II 
Purge Volume 
5.0 ml 

Run #2 

CAS No. Compound Result RL MDL Units Q 

106-99-0 1,3-Butadiene ND 5.0 0.17 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 114% 76-120% 
17060-07-0 1, 2-Dichloroethane-D4 111% 73-122% 
2037-26-5 Toluene-DB 105% 84-119% 
460-00-4 4 • Bromofluorobenzene 108% 78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL - Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Raw Data: W.fUtii}ilaM 

SGS Accutest 

Report of Analysis Page 1 of 3 

Client Sample ID: FB122216 
Lab Sample ID: JC34496-2 Date Sampled: 12/22116 
Matrix: AQ - Field Blank Water Date Received: 12/29/16 
Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 Zll7729.D 1 01/04117 cs 12/29/16 OP99556 EZ5850 
Run #2 

Initial Volume Final Volume 
Run #1 940 ml 1.0 ml 
Run #2 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol ND 5.3 0.87 ugll 
59-50-7 4-Chloro-3-methyl phenol ND 5.3 0.95 ug/1 
120-83-2 2, 4-Dlchlorophenol ND 2.1 1.4 ug/1 
105-67-9 2, 4-Dimethy1phenol ND 5.3 2.6 ug/1 
51-28-5 2, 4-Dinitrophenol ND 11 1.6 ug/1 
534-52-1 4, 6-Dinitro-o-cresol ND 5.3 1.4 ug/1 
95-48-7 2-Me thy lphenol ND 2.1 0.94 ug/1 

3&4-Methylphenol ND 2.1 0.94 ug/1 
88-75-5 2-Nitrophenol ND 5.3 1.0 ug/1 
100-02-7 4-Nitrophenol ND 11 1.2 ug/1 
87-86-5 Pentachlorophenol ND 4.3 1.5 ug/1 
108-95-2 Phenol ND 2.1 0.42 ug/1 
58-90-2 2, 3, 4, 6-Tetrachlorophenol ND 5.3 1.6 ug/1 
95-95-4 2. 4. 5-Tricblorophenol ND 5.3 1.4 ug/1 
88-06-2 2, 4, 6-Trichlorophenol ND 5.3 0.98 ug/1 
83-32-9 Acenaphthene ND 1.1 0.20 ug/1 
208-96-8 Acenaphthylene ND 1.1 0.14 ug/1 
98-86-2 Acetophenone ND 2.1 0.22 ug/1 
120-12-7 Anthracene ND 1.1 0.22 ug/1 
1912-24-9 Atrazine ND 2.1 0.48 ug/1 
100-52-7 Benzaldehyde ND 5.3 0.31 ug/1 
56-55-3 Benzo(a)anthracene ND 1.1 0.22 ug/1 
50-32-8 Benzo(a)pyrene ND 1.1 0.23 ug/1 
205-99-2 Benzo(b)fluoranthene ND 1.1 0.22 ug/1 
191-24-2 Benzo(g,h,i)perylene ND 1.1 0.36 ug/1 
207-08-9 Benzo(k)fluoranthene ND 1.1 0.22 ug/1 
101-55-3 4-Bromophenyl phenyl ether ND 2.1 0.43 ug/1 
85-68-7 Butyl benzyl phthalate ND 2.1 0.49 ug/1 
92-52-4 1,1 '-Biphenyl ND 1.1 0.23 ug/1 
91-58-7 2-Chloronaphthalene ND 2.1 0.25 ug/1 
106-47-8 4-Chloroaniline ND 5.3 0.36 ug/1 
86-74-8 Carbazole ND 1.1 0.24 ug/1 

ND = Not detected MDL = Method Detection Limit ] = Indicates an estimated value 
RL = Reporting Limit B = Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 
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SGS Accutest 

Report of Analysis Page 2 of3 

CUent Sample ID: FB122216 
JC34496-2 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Field Blank Water 
SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Compound Result 

I05-60-2 Caprolactam NO 
218-01-9 Chrysene NO 
111-91-1 bis(2-Chloroethoxy)methane NO 
I 11-44-4 bls(2-Chloroethyl)elher ND 
108-60-1 bis(2-Chloroisopropyl)ether ND 
7005-72-3 4-Chlorophenyl phenyl ether NO 
12I-14-2 2, 4-Dinitrotoluene NO 
606-20-2 2, 6-Dinitrotoluene NO 
91-94-1 3,3' -Oichlorobenzidine NO 
53-70-3 Oibenzo(a,h)anthracene NO 
132-64-9 Dibenzofuran NO 
84-74-2 Di-n-butyl phthalate NO 
I 17-84-0 Di-n-octyl phthalate NO 
84-66-2 Diethyl phthalate NO 
131-II-3 Dimethyl phthalate NO 
117-81-7 bis(2-Ethylhexyl)phthalate NO 
206-44-0 Fluoranthene NO 
86-73-7 Fluorene NO 
118-74-1 Hexachlorobenzene NO 
87-68-3 Hexachlorobutadiene NO 
77-47-4 Hexachlorocyclopentadiene NO 
67-72-I Hexachloroethane NO 
193-39-5 Indeno(1,2,3·cd)pyrene NO 
78-59-1 lsophorone NO 
90-12-0 1-Methylnaphthalene NO 
91 -57-6 2-Methylnaphthalene NO 
88-74-4 2-Nitroaniline NO 
99-09-2 3-Nitroaniline NO 
100-01-6 4-Nitroaniline ND 
98-95-3 Nitrobenzene ND 
621-64-7 N-Nilroso-di-n-propylamine ND 
86-30-6 N-Nilrosodiphenylamine ND 
85-01-8 Phenanthrene NO 
129-00-0 Pyrene NO 
95-94-3 1,2 ,4 ,5· Tetrachlorobenzene ND 

CAS No. Surrogate Recoveries Run# 1 

367-12-4 2-Fluorophenol 43% 
4165-62-2 Phenol-d5 29% 

RL 

2.1 
1.1 
2.I 
2.1 
2.1 
2.1 
1.1 
1.1 
2.1 
1.1 
5.3 
2.I 
2.1 
2.1 
2.1 
2.1 
1.1 
1.1 
1.1 
1.1 
11 
2.1 
1.1 
2.1 
1.1 
1.1 
5.3 
5.3 
5.3 
2.I 
2.1 
5.3 
1.1 
1.1 
2.1 

Run#2 

MDL 

0.69 
0.19 
0.30 
0.26 
0.43 
0.39 
0.59 
0.51 
0.54 
0.35 
0.23 
0.53 
0.25 
0.28 
0.23 
1.8 
0.18 
0.18 
0.35 
0.52 
3.0 
0.41 
0.35 
0.29 
0.28 
0.22 
0.29 
0.41 
0.47 
0.68 
0.51 
0.24 
0.19 
0.23 
0.39 

Date Sampled: 12122/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Units Q 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Limits 

14-88% 
10-110% 

I 

ND • Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL - Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found In associated method blank 
N = Indicates presumplive evidence of a compound 

SGS 25 of1802 
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SGS Accutest 

Report of Analysis Page 3 of3 

Client Sample ID: FB122216 
JC34496-2 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Field Blank Water 
SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run#l 

118-79-6 2, 4 ,6-Tribromophenol 82% 
4165-60-0 Nitrobenzene-d5 67% 
321-60-8 2-Fluorobiphenyl 60% 
1718-51-0 Terphenyl-d14 71% 

Run#2 Limits 

Date Sampled: 12122/16 
Date Received: 12/29/16 
Percent Solids: nla 

39-149% 
32-128% 
35-119% 
10-126% 

I 

ND = Not detected MDL = Method Detection Limit 1 "' Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N .., Indicates presumptive evidence of a compound 

SGS 26 of1802 

ACCUTEST 
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Raw Data: Mlbt:PSPtleW 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: FBJ22216 
Lab Sample ID: jC34496-2 Date Sampled: 12122116 
Matrix: AQ - Field Blank Water Date Received: 12/29/16 
Method: SW846 82700 BY SIM SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#H 4M69397.D 1 12131/16 SG 12129/16 OP99556A E4M3182 
Run #12 

Initial Volume Final Volume 
Run #11 940 ml 1.0 ml 
Run 12 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo(a)anthracene ND 0.053 0.024 ug/1 
50-32-8 Benzo(a)pyrene ND 0.053 0.035 ug/1 
205-99-2 Benzo(b)fluoranthene ND 0.11 0.046 ug/1 
207-08-9 Benzo(k)fluoranthene ND 0.11 0.035 ug/1 
218-01-9 Chrysene ND 0.11 0.028 ug/1 
53-70-3 Dibenzo(a,h)anthracene ND 0.11 0.039 ug/1 
193-39-5 lndeno(1,2,3-cd)pyrene ND 0.11 0.040 ug/1 
91-20-3 Naphthalene ND O.ll 0.031 ug/1 
123-91-1 1,4-Dioxane ND 0.11 0.052 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

4165-60-0 Nitrobenzene-d5 53% 
321-60-8 2-Fiuorobiphenyl 58% 
1718-51-0 Terphenyl-d14 79% 

ND = Not detected MDL 1::1 Method Detection Limit 
RL = Reporting Limit 
E - Indicates value exceeds calibration range 

24· 125% 
19-127% 
10-119% 

J = Indicates an estimated value 
B "" Indicates analyte found in associated method blank 
N ... Indicates presumptive evidence of a compound 

SGS 27 of1802 
ACCUTEST 
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Raw Data: ICfllln:Ut.Jii•i 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

FB122216 
JC34496-2 
AQ - Field Blank Water 
SW846-8015C (DAO 
BMSMC, Building 5 Area, PR 

FileiD DF Analyzed By 
Run #1 
Run#2 

GH108029.D 1 

Low Molecular Alcohol List 

CAS No. 

64-17-5 
78-83-1 
67-63-0 
71-23-8 
71-36-3 
78-92-2 
67-56-1 

Compound 

Ethanol 
Isobutyl Alcohol 
Isopropyl Alcohol 
n-Propyl Alcohol 
n-Butyl Alcohol 
sec-Butyl Alcohol 
Methanol 

01/03/17 XPL 

Result RL 

ND 100 
ND 100 
ND 100 
NO 100 
ND 100 
NO 100 
ND 200 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Prep Date 
n/a 

Prep Batch Analytical Batch 
n/a GGH5601 

MDL Units Q 

55 ug/1 
36 ug/1 
68 ug/1 
43 ug/1 
87 ug/1 
66 ug/1 
71 ug/1 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

111-27-3 
111-27-3 

Hexanol 
Hexanol 

92% 
86% 

ND = Not detected MDL ,.. Method Detection Limit 
RL = Reporting Limit 
E • Indicates value exceeds calibration range 

56-145% 
56-145% 

J -= Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS. 
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Raw Data: M!¥Iij:l@•i•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-200 
Lab Sample ID: JC34496-3 Date Sampled: 12122/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 8260C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 11 4B68130.D 1 01/05/17 HT n/a n/a V482800 
Run#2 

1Runt! 
Purge Volume 
5.0ml 

Run#2 

CAS No. Compound Result RL MDL Units Q 

106-99-0 I ,3-Butadiene ND 5.0 0.17 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 113% 76-120% 
17060-07-0 1, 2-Dichloroethane-04 112% 73-122% 
2037-26-5 Toluene-DB 105% 84-119% 
460-00-4 4-Bromofluorobenzene 108% 78-117% 

ND "" Not detected MDL c Method Detection Limit J ... Indicates an estimated value 
RL "" Reporting Limit 
E = Indicates value exceeds calibration range 

B ,. Indicates analyte found in associated method blank 
N -:::. Indicates presumptive evidence of a compound 

SGS 29 of1802 
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Raw Data: W.OIIWC!tleM 

SGS Accutest 

Report of Analysis Page 1 of3 

Client Sample ID: MW-200 
Lab Sample ID: JC34496-3 Date Sampled: 12/22/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #I Zl17730.0 1 01/04/17 cs 12/29/16 OP99556 EZ5850 
Run#2 

Initial Volume Final Volume 
Run 11 990 ml 1.0 ml 
Run 1#2 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol ND 5.1 0.83 ug/1 
59-50-7 4-Chloro-3-methyl phenol NO 5.1 0.90 ug/1 
120-83-2 2. 4-Dichlorophenol ND 2.0 1.3 ug/1 
105-67-9 2,4-Dimethylphenol ND 5.1 2.5 ug/1 
51-28-5 2, 4-Dinitrophenol ND 10 1.6 ug/1 
534-52-1 4. 6· Dinitro-o-cresol ND 5.1 1.3 ug/1 
95-48-7 2-Methylphenol ND 2.0 0.90 ug/1 

3&4-Methylphenol ND 2.0 0.89 ug/1 
88-75-5 2-Nitrophenol ND 5.1 0.97 ug/1 
100-02-7 4-Nitrophenol ND 10 1.2 ug/1 
87-86-5 Pentachlorophenol ND 4.0 1.4 ug/1 
108-95-2 Phenol NO 2.0 0.40 ug/1 
58-90-2 2,3,4,6-Tetrachlorophenol NO 5.1 1.5 ug/1 
95-95-4 2,4 ,5· Trichloropbenol ND 5.1 1.3 ug/1 
88-06-2 2, 4, 6-Trichlorophenol ND 5.1 0.93 ug/1 
83-32-9 Acenaphthene NO 1.0 0.19 ug/1 
208-96-8 Acenaphthylene ND 1.0 0.14 ug/1 
98-86-2 Acetophenone ND 2.0 0.21 ug/1 
120-12-7 Anthracene NO 1.0 0.21 ug/1 
1912-24-9 Atrazine ND 2.0 0.45 ug/1 
100-52-7 Benzaldehyde ND 5.1 0.29 ug/1 
56-55-3 Benzo(a)anthracene NO 1.0 0.21 ug/1 
50-32-8 Benzo(a)pyrene ND 1.0 0.22 ug/1 
205-99-2 Benzo(b)fluoranthene ND 1.0 0.21 ugll 
191-24-2 Benzo(g,h,i)perylene NO 1.0 0.34 ug/1 
207-08-9 Benzo(k)fluoranthene NO 1.0 0.21 ug/1 
101-55-3 4-Bromopbenyl phenyl ether ND 2.0 0.41 ugll 
85-68-7 Butyl benzyl phthalate ND 2.0 0.46 ug/1 
92-52-4 1,1 '-Biphenyl ND 1.0 0.21 ug/1 
91-58-7 2-Chloronaphthalene ND 2.0 0.24 ug/1 
106-47-8 4-Chloroaniline ND 5.1 0.34 ug/1 
86-74-8 Carbazole ND 1.0 0.23 ug/1 

ND = Not detected MDL "' Method Detection Limit J • Indicates an estimated value 
RL - Reporting Limit B = Indicates analyte found In associated method blank 
E = Indicates value exceeds calibration range N a Indicates presumptive evidence of a compound 

SGS 
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SGS Accutest 

Report of Analysis Page 2 of3 

Client Sample ID: MW-200 
JC34496-3 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW846 82700 SW846 351 OC 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. 

105-60-2 
218-01-9 
111-91·1 
111-44-4 
108-60-1 
7005-72-3 
121-14-2 
606-20-2 
91-94-1 
123-91-1 
53-70-3 
132-64-9 
84-74-2 
117-84-0 
84-66-2 
131-11-3 
117-81-7 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
90-12-0 
91-57-6 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
621-64-7 
86-30-6 
85-01-8 
129-00-0 
95-94-3 

Compound Result 

Caprolactam ND 
Cbrysene ND 
bis(2-Cbloroethoxy)methane ND 
bis(2-Cbloroethyl)ether ND 
bis(2-Chloroisopropyl)ether ND 
4-Chlorophenyl phenyl ether ND 
2,4-Dinitrotoluene ND 
2,6-Dinitrotoluene ND 
3,3'-Dichlorobenzidine ND 
1 ,4-Dioxane 8.6 
Dibenzo(a,h)anthracene ND 
Dibenzofuran ND 
Di-n-butyl phthalate ND 
Di-n-octyl phthalate ND 
Diethyl phthalate ND 
Dimethyl phthalate ND 
bis(2-Ethylhexyl)phthalate ND 
Fluoranthene ND 
Fluorene ND 
Hexachlorobenzene ND 
Hexachlorobutadiene ND 
Hexachlorocyclopentadiene ND 
Hexachloroethane ND 
lndeno(1,2,3-cd)pyrene ND 
lsophorone ND 
1-Methylnaphthalene ND 
2-Methylnaphthalene ND 
2-Nitroaniline ND 
3-Nitroaniline ND 
4-Nitroaniline ND 
Nitrobenzene ND 
N-Nitroso-di-n-propylamine ND 
N-Nitrosodiphenylamine ND 
Phenanthrene ND 
Pyrcne ND 
1,2,4,5-Tetrachlorobenzene ND 

CAS No. Surrogate Recoveries Run# 1 

367-12-4 2-Fluorophenol 40% 

RL 

2.0 
1.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 
2.0 
1.0 
1.0 
5.1 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 
1.0 
10 
2.0 
1.0 
2.0 
1.0 
1.0 
5.1 
5.1 
5.1 
2.0 
2.0 
5.1 
1.0 
1.0 
2.0 

Run#2 

MDL 

0.66 
0.18 
0.28 
0.25 
0.41 
0.37 
0.56 
0.48 
0.51 
0.66 
0.33 
0.22 
0.50 
0.24 
0.26 
0.22 
1.7 
0.17 
0.17 
0.33 
0.50 
2.8 
0.39 
0.34 
0.28 
0.27 
0.21 
0.28 
0.39 
0.44 
0,65 
0.49 
0.22 
0.18 
0.22 
0.37 

Date Sampled: 12122/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Units 

ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ugll 
ugll 
ug/1 
ugll 
ugll 
ug/1 
ugll 
ugll 
ug/1 

Q 

Limits 

14-88% 

I 

ND - Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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SGS Accutest 

Report of Analysis Page 3 of3 

Client Sample ID: 
Lab Sample ID: 
Matrix: 

MW-200 
JC34496-3 
AQ - Ground Water 

Method: 
Project: 

SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run# 1 

4165-62-2 Pbenol-d5 27% 
118-79-6 2, 4, 6-Tribromopbenol 89% 
4165-60-0 Nitrobenzene-d5 66% 
321-60-8 2-Fluorobipbenyl 61% 
1118-51-0 Terphenyl-d14 60% 

Run#2 Limits 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: nla 

10-110% 
39-149% 
32-128% 
35-119% 
10-126% 

I 

NO = Not detected MDL = Method Detection Limit 1 "' Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N "' Indicates presumptive evidence of a compound 

SGS 32 of1802 
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Raw Data: Wh~lijUijU:I•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-20D 
Lab Sample ID: JC34496-3 Date Sampled: 12/22/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 82700 BY SIM SW846 3510C Percent Solids: nla 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 4M69398.D 1 12/31/16 SG 12/29/16 OP99556A E4M3182 
Run#2 

Initial Volume Final Volume 
Run II 990ml 1.0 ml 
Runl2 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo(a)anthracene ND 0.051 0.023 ug/l 
50-32-8 Benzo(a)pyrene ND 0.051 0.034 ug/1 
205-99-2 Benzo{b)fluoranthene ND 0.10 0.044 ug/1 
207-08-9 Benzo(k)fluoranthene ND 0.10 0.033 ug/1 
218-01-9 Chrysene ND 0.10 0.026 ug/1 
53-70-3 Dibenzo(a,h)anthracene ND 0.10 0.037 ug/1 
193-39-5 lndeno{1,2,3-cd)pyrene ND 0.10 0.038 ug/1 
91-20-3 Naphthalene ND 0.10 0.030 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

4165-60·0 Nitrobenzene-d5 56% 
321-60-8 2-Fluorobiphenyl 61% 
1718-51-0 Terphenyl-d14 68% 

ND = Not detected MDL ... Method Detection Limit 
RL • Reporting Limit 
E • Indicates value exceeds calibration range 

24-125% 
19-127% 
10-119% 

J :c::: Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Raw D•ta: U*li@it.IM 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-200 
Lab Sample ID: JC34496-3 Date Sampled: 12/22/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846-8015C (DAI) Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Runn GH108030.D 1 01/03/17 XPL n/a n/a GGH5601 
Run 1#2 

Low Molecular Alcohol List 

CAS No. Compound Result RL MDL Units Q 

64-17-5 Ethanol NO 100 55 ug/1 
78-83-1 Isobutyl Alcohol NO 100 36 ug/1 
67-63-0 Isopropyl Alcohol NO 100 68 ug/1 
71-23-8 n-Propyl Alcohol NO 100 43 ug/1 
71-36-3 n-Butyl Alcohol NO 100 87 ug/1 
78-92-2 sec-Butyl Alcohol NO 100 66 ug/1 
67-56-1 Methanol NO 200 71 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

111-27-3 Hexanol 101% 56-145% 
111-27-3 Hexanol 80% 56-145% 

NO = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B "' Indicates analyte found in associated method blank 
N ... Indicates presumptive evidence of a compound 

SGS 
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Raw Data: Mi!@:IFIItM 

SGS Accutest 

Report of Analysis Page I of 1 

Client Sample ID: RA-IOS 
Lab Sample ID: JC34496-4 Date Sampled: 12122/16 
Matrix: AQ - Ground Water Date Received: 12129/16 
Method: SW846 8260C Percent Solids: nla 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #I 4B6813l.D I 01/05/17 HT nla nla V4B2800 
Run#2 

IRun ll 
Purge Volume 
5.0ml 

Run 1#2 

CAS No. Compound Result RL MDL Units Q 

106-99-0 1,3-Butadiene NO 5.0 0.17 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 113% 76-120% 
17060-07-0 1,2-Dichloroethane-04 111% 73-122% 
2037-26-5 Toluene-DB 105% 84-119% 
460-00-4 4-Bromofluoro benzene 106% 78-117% 

ND ... Not detected MDL • Method Detection Limit j "" Indicates an estimated value 
RL :Ill Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
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Raw Data: W41fiiii•M MijQfilii•M 

SGS Accutest 

Report of Analysis Page 1 of3 

Client Sample ID: RA-10S 
Lab Sample ID: jC34496-4 Date Sampled: 12/22/16 
Matrix: AQ · Ground Water Date Received: 12/29/16 
Method: SW846 82700 SW846 3510C Percent Solids: nla 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 Zll7731.D 1 01/04/17 cs 12/29/ 16 OP99556 EZ5850 
Run #2 6P33779.D 20 01/06/17 AC 12/29/16 OP99556 E6P1553 

Initial Volume Final Volume 
Run #1 900ml 1.0 ml 
Run ##2 900ml 1.0 ml 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol ND 5.6 0.91 ug/1 
59-50-7 4-Chloro-3-methyl phenol ND 5.6 0.99 ug/1 
120-83-2 2,4-Dichlorophenol ND 2.2 1.4 ug/1 
105-67-9 2. 4 • Dimethylphenol ND 5.6 2.7 ug/1 
51-28-5 2, 4 ·Dinitrophenol ND 11 1.7 ug/1 
534-52·1 4 ,6· Dinilro-o-cresol ND 5.6 1.4 ug/1 
95-48-7 2-Methylphenol ND 2.2 0.99 ug/1 

3&4-Methylpbenol ND 2.2 0.98 ug/1 
88-75-5 2-Nitropbenol ND 5.6 1.1 ug/1 
100-02-7 4-Nitrophenol ND 11 1.3 ug/1 
87-86-5 Pentachlorophenol ND 4.4 1.5 ug/1 
108-95-2 Phenol ND 2.2 0.44 ug/1 
58-90-2 2,3,4 ,6-Tetrachlorophenol ND 5.6 1.6 ug/1 
95-95-4 2,4 ,5-Trichlorophenol ND 5.6 1.5 ug/1 
88-06-2 2, 4 ,6-Trichlorophenol ND 5.6 1.0 ug/1 
83-32-9 Acenaphthene ND 1.1 0.21 ug/1 
208-96-8 Acenaphthylene ND 1.1 0.15 ug/1 
98-86-2 Acetophenone ND 2.2 0.23 ug/1 
120-12-7 Anthracene ND 1.1 0.23 ug/1 
1912-24-9 Atrazine ND 2.2 0.50 ug/1 
100-52-7 Benzaldehyde ND 5.6 0.32 ug/1 
56-55-3 Benzo (a)anthracene ND 1.1 0.23 ug/1 
50-32-8 Benzo(a)pyrene ND 1.1 0.24 ug/1 
205-99-2 Benzo(b)fluoranthene ND 1.1 0.23 ug/1 
191-24-2 Benzo(g,h,i)perylene ND 1.1 0.38 ug/1 
207-08-9 Benzo(k)fluoranthene ND 1.1 0.23 ug/1 
101-55-3 4-Bromophenyl phenyl ether ND 2.2 0.45 ug/1 
85-68-7 Butyl benzyl phthalate ND 2.2 0.51 ug/1 
92-52-4 1,1 '-Biphenyl ND 1.1 0.24 ug/1 
91-58-7 2-Chloronaphthalene ND 2.2 0.26 ug/1 
106-47-8 4-Chloroaniline ND 5.6 0.38 ug/1 
86-74-8 Carbazole ND 1.1 0.25 ug/1 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit B = Indicates analyte found in associated method blank 
E • Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

SGS, 
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SGS Accutest 

Report of Analysis Page 2 of3 

Client Sample ID: 
Lab Sample ID: 
Matrix: 

RA-lOS 
JC34496-4 
AQ - Ground Water 

Method: 
Project: 

SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Compound Result 

105-60-2 Caprolactam ND 
218-01-9 Chrysene ND 
111-91-1 bis(2-Cbloroethoxy)methane ND 
111-44-4 bis(2-Chloroethyl)ether ND 
108-60-1 bis(2-Chloroisopropyl)ether NO 
7005-72-3 4-Chlorophenyl phenyl ether ND 
121-14-2 2, 4-Dinitrotoluene ND 
606-20-2 2, 6-Dinitrotoluene NO 
91-94-1 3, 3' • Dichlorobenzidine ND 
123-91-1 1,4-Dioxane 1290 a 
53-70-3 Dibenzo(a,h)anthracene ND 
132-64-9 Dibenzofuran ND 
84-74-2 Di-n-butyl phthalate ND 
117-84-0 Di-n-octyl phthalate ND 
84-66-2 Diethyl phthalate ND 
131-11-3 Dimethyl phthalate ND 
117-81-7 bis(2· Ethylhexyl)phthalate ND 
206-44-0 Fluoranthene ND 
86-73-7 Fluorene ND 
118-74-1 Hexachlorobenzene ND 
87-68-3 Hexachlorobutadiene ND 
77-47-4 Hexachlorocyclopentadiene ND 
67-72-1 Hexachloroethane ND 
193-39-5 Indeno(1 ,2,3-cd)pyrene ND 
78-59-1 lsophorone ND 
90-12-0 1-Methylnaphthalene ND 
91-57-6 2-Methylnaphthalene ND 
88-74-4 2-Nitroaniline ND 
99-09-2 3-Nitroaniline ND 
100-01-6 4 -Nitroanlline ND 
98-95-3 Nitrobenzene ND 
621-64-7 N-Nitroso-di-n-propylamine ND 
86-30-6 N-Nitrosodiphenylamine ND 
85-01-8 Phenanthrene ND 
129-00-0 Pyrene ND 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 

CAS No. Surrogate Recoveries Run# 1 

367-12-4 2-Fluorophenol 40% 

RL 

2.2 
1.1 
2.2 
2.2 
2.2 
2.2 
1.1 
1.1 
2.2 
22 
1.1 
5.6 
2.2 
2.2 
2.2 
2.2 
2.2 
1.1 
1.1 
1.1 
1.1 
11 
2.2 
1.1 
2.2 
1.1 
1.1 
5.6 
5.6 
5.6 
2.2 
2.2 
5.6 
1.1 
1.1 
2.2 

Run#2 

44% 

MDL 

0.72 
0.20 
0.31 
0.28 
0.45 
0.41 
0.61 
0.53 
0.56 
15 
0.37 
0.24 
0.55 
0.26 
0.29 
0.24 
1.8 
0.19 
0.19 
0.36 
0.55 
3.1 
0.43 
0.37 
0.31 
0.29 
0.23 
0.31 
0.43 
0.49 
0.71 
0.53 
0.25 
0.19 
0.24 
0.41 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Units Q 

ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Limits 

14-88% 

I 

ND ... Not detected MDL = Method Detection Limit ] = Indicates an estimated value 
RL - Reporting Limit B = Indicates analyte found in associated method blank 
E • Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

SGS, 
37 of 1802 

ACCUTEST 
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Client Sample ID: 
Lab Sample ID: 
Matrix: 

RA-IOS 
JC34496-4 
AQ - Ground Water 

Method: 
Project: 

SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run# 1 

4165-62-2 Phenol-d5 29% 
118-79-6 2, 4 ,6-Tribromophenol 83% 
4165-60-0 Nitrobenzene-d5 64% 
321-60-8 2-Fluorobiphenyl 60% 
1718-51-0 Terphenyl-d14 56% 

(a) Result is from Runt 2 

Run#2 

28% 
68% 
71% 
63% 
61% 

Limits 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: n/a 

10-110% 
39-149% 
32-128% 
35-119% 
10·126% 

I 

ND = Noc detected MDL = Method Dececllon Limil ] = Indlcaces an estimaled value 
RL = Reporting Limfl 
E • IndicaCes value exceeds calibration range 

B = Indicates analyce found in associaced mechod blank 
N = Indicates presumplive evidence of a compound 

SGS 38 of1802 

ACCUTEST 
JC34496 



Raw Data: Ml~thPIPPI•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: RA-10S 
Lab Sample ID: JC34496-4 Date Sampled: 12/22/16 
Matrix: AQ - Ground Water Date Received: 12129/16 
Method: SW846 82700 BY SIM SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 4M69399.D 1 12/31/16 SG 12129/16 OP99556A E4M3182 
Run#2 

Initial Volume Final Volume 
Runfl 900 ml 1.0 ml 
Run 12 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo(a)anthracene ND 0.056 0.025 ug/1 
50-32-8 Benzo(a)pyrene ND 0.056 0.037 ug/1 
205-99-2 Benzo(b)fluoranthene ND 0.11 0.048 ug/1 
207-08-9 Benzo(k)fluoranthene ND 0.11 0.037 ug/1 
218-01-9 Chrysene ND 0.11 0.029 ug/1 
53-70-3 Dibenzo(a ,h) anthracene NO 0.11 0.040 ug/1 
193-39-5 lndeno(l,2,3-cd)pyrene ND 0.11 0.042 ug/1 
91-20-3 Naphthalene ND 0.11 0.033 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

4165-60-0 Nitrobenzene-d5 52% 
321-60-8 2-Fiuorobiphenyl 56% 
1718-51-0 Terphenyl-d 14 60% 

NO = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E - Indicates value exceeds calibration range 

24-125% 

~~ 19-127% 
10-119% I ~ 

- •filcllnflll1~ 
~;; I \fl!ndcz 

~' 'J. o, 
~ .~ ·J-.t-o ,,,,.,,,., 

..... _ 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 39 of 1802 

ACCUTEST 
JCU4i6 



Raw Data: Dil"fintU•i 

SGS Accutest 

Report of Analysis Pagel of l 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

RA-lOS 
JC34496-4 
AQ - Ground Water 
SW846-8015C (DAI) 
BMSMC, Building 5 Area, PR 

File ID DF Analyzed By 
Run II 
Run 112 

GH108024.D 1 

Low Molecular Alcohol List 

CAS No. 

64-17-5 
78-83-1 
67-63-0 
71-23-8 
71-36-3 
78-92-2 
67-56-1 

Compound 

Ethanol 
Isobutyl Alcohol 
Isopropyl Alcohol 
n-Propyl Alcohol 
n-Butyl Alcohol 
sec-Butyl Alcohol 
Methanol 

01/03/17 XPL 

Result RL 

ND 100 
NO 100 
NO 100 
NO 100 
NO 100 
NO 100 
NO 200 

Date Sampled: 12/22116 
Date Rcc:eived: 12/29/16 
Percent Solids: n/a 

Prep Date 
n/a 

Prep Batch Analytical Batch 
n/a GGH5601 

MDL Units Q 

55 ug/1 
36 ug/1 
68 ug/1 
43 ug/1 
87 ug/1 
66 ug/1 
11 ug/1 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

111-27-3 
111-27-3 

Hexanol 
Hexanol 

103% 
81% 

ND = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

56-145% 
56-145% 

1 : Indicates an estimated value 
B "" Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 40 of 1802 

ACCUTEST 
JC34496 



Raw Data: M·ftiOiftMM 

SGS Accutest 

Report of Analysis Page I of I 

Client Sample ID: RA-lOS 
Lab Sample ID: JC34496-4 
Matrix: AQ - Ground Water 
Method: RSK-175 
Project: BMSMC, Building 5 Area, PR 

FlleiD DF Analyzed By 
Run #1 AA56687.D 1 01/03/17 LM 
Run#2 

CAS No. Compound Result RL 

74-82·8 Methane 13.9 0.11 

ND = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Date Sampled: 12/22116 
Date Received: 12/29/16 
Percent Solids: n/a I 

Prep Date Prep Batch Analytical Batch 
n/a n/a GAA1105 

MDL Units Q 

0.036 ug/1 

J = Indicates an estimated value 
B "" Indicates analyte found In associated method blank 
N "" Indicates presumptive evidence of a compound 

SGS 41 of 1802 
ACCUTEST 

JC34496 



SGS Accutest 

Client Sample ID: RA-105 
Lab Sample ID: JC34496-4 
Matrix: AQ • Ground Water 

Report of Analysis 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Page 1 of 1 

Project: BMSMC, Building 5 Area, PR I 
Total Metals Analysis 

Analyte 

Iron 
Manganese 

Result 

458 
2260 

RL 

100 
15 

(l) Instrument QC Batch: MA41084 
(2) Prep QC Batch: MP97923 

RL "' Reporting Limit 
MDL • Method Detection Limit 

MDL Units DF Prep Analyzed By Method 

12 
0.39 

ug/1 
ugll 

1 
1 

12/31/16 01/02/17 GT SW846 6010C I 

12/31/16 01/02/17 GT SW846 60JOC I 

U = Indicates a result < MDL 

Prep Method 

SW846 JOIOA 2 

SW846 30JOA 2 

B "" Indicates a result > = MDL but < RL 

SGS 
42 of 1802 

ACCUTEST 
JC3A496 



SGS Accutest 

Report of Analysis 

Client Sample ID: RA-IOS 
Lab Sample ID: ]C34496-4 
Matrix: AQ - Ground Water 

Project: BMSMC, Building 5 Area, PR 

General Chemistry 

Analyte Result RL Units DF 

Alkalinity, Total as CaC03 222 5.0 mg/1 1 
Iron, Ferric a 0.41 0.30 mg/1 1 
Iron, Ferrous b <0.20 0.20 mg/1 1 
Nilrogen, Nitrate c <0.11 0.11 mg/1 1 
Nilrogen, Nitrate + Nitrite <0.10 0.10 mg/1 1 
Nilrogen, Nilrite d <0.010 0.010 mg/1 1 
Sulfate < 10 10 mg/1 1 
Sulfide <2.0 2.0 mg/1 1 

(a) Calculated as: (Iron) - (Iron, Ferrous) 

Page 1 of 1 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Analyud By Method 

12/30/16 16:59 JA SM2320 B-11 

01/02/17 12:26 GT SMJSIIOFE B-11 

12/29/16 21:54 AT SMJSIIOFE B·ll 

01/06/17 14:37 MP EPA353.21SM45110N02B 
01/06/17 14:37 MP EPA 353.2/LACHAT 

12/30/16 09:19 YR SM45110N02 B·ll 

01109/17 17:12 JN EPA 3110/SW846 9056A 

12/29/16 MP SM4SOOS2- F-11 

I 

(b) Field analysis required. Received out of hold time and analyzed by request. 
(c) Calculated as: (Nitrogen, Nitrate + Nllrite) • (Nilrogen, Nitrite) Nitrogen, Nitrite analysis done past 

holding time. 
(d) Sample received outside the holding time. 

RL .... Reporting Limit 

SGS 
43 of1802 

ACCUTEST 
JCU496 



Raw Data: Ml:l§:tHJ•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: TB122216NRB 
JC34496-5 Lab Sample ID: 

Matrix: 
Method: 
Project: 

Run it1 a 
Run#2 

IR•n II 
Run 1#2 

CAS No. 

106-99-0 

AQ • Trip Blank Water 
SW846 8260C 
BMSMC, Building 5 Area, PR 

FUeiD DF Analyzed By 
4B68205.D I 01/06/17 HT 

Purge Volume 
S.Oml 

Compound Result RL 

1 ,3-Butadiene ND 5.0 

Prep Date 
nla 

Date Sampled: 12/22/16 
Date Received: 12/29/16 
Percent Solids: nla 

Prep Batch Analytical Batch 
nla V4B2803 

MDL Units Q 

0.17 ug/1 

II 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 116% 
17060-07-0 I ,2-Dichloroethane-D4 117% 
2037-26·5 Toluene-DB 106% 
460-00-4 4-Bromofluorobenzene 107% 

(a) Sample analyzed outside the holding time due to login error. 

ND ... Not detected MDL - Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

76· 120% 
73-122% 
84-119% 
78-117% 

1 = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N "' Indicates presumptive evidence of a compound 

SGS, 
44 of 1802 

ACCUTEST 
JC:u496 



Raw Data: Ml:l§:ll:iji•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: TB122216RS 
]C34496-6 Lab Sample ID: 

Matrix: 
Method: 
Project: 

Run IH a 
Run 1#2 

/Rwfl 
Run 1#2 

CAS No. 

106-99-0 

AQ - Trip Blank Water 
SW846 8260C 
BMSMC. Building 5 Area, PR 

File ID DF Analyzed By 
4868189.0 1 01/06/17 HT 

Purge Volume 
5.0ml 

Compound Result RL 

1,3-Butadiene ND 5.0 

Prep Date 
nla 

Date Sampled: 12/22116 
Date Received: 12/29/16 
Percent Solids: nla 

Prep Batch Analytical Batch 
n/a V4B2802 

MDL Units Q 

0.17 ug/1 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Oibromofluoromethane 116% 
17060-07-0 1,2-Dichloroethane-04 115% 
2037-26-5 Toluene-08 106% 
460-00-4 4-Bromofluorobenzene 109% 

(a) Sample analyzed outside the holding time due to login error. 

NO "" Not detected MDL "" Method Detection Limit 
RL == Reporting Limit 
E = Indicates value exceeds calibration range 

76-120% 
73-122% 
84-119% 
78-117% 

] = Indicates an estimated value 
B ... Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
I 

45 of 1802 

ACCUTEST 
JC34498 



Raw Data: Ml:fd:li:ltlaM 

SGS Accutest 

Report of Analysis Page I of I 

Client Sample ID: EB1223I6 
JC34496-7 Lab Sample ID: 

Matrix: 
Method: 
Project: 

Run *I 
Run #2 

IRunfl 
Run#2 

CAS No. 

IOG-99-0 

AQ - Equipment Blank 
SW846 8260C 
BMSMC, Building 5 Area, PR 

File ID DF Analyzed By 
4B68180.0 I 01/06/17 HT 

Purge Volume 
S.Oml 

Compound Result RL 

1,3-Butadiene ND 5.0 

Prep Date 
n/a 

Date Sampled: I2/23/I6 
Date Received: 12/29/16 
Percent Solids: n/a 

Prep Batch Analytical Batch 
n/a V4B2802 

MDL Units Q 

O.I7 ugll 

I 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

1868-53-7 Oibromofluoromethane 117% 
17060-07-0 l, 2-Dichloroethane-04 115% 
2037-26-5 Toluene-DB I05% 
460-00-4 4 -Bromofluorobenzene Ill% 

ND = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

76-120% 
73-122% 
84-II9% 
78-117% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 46 of1802 

ACCUTEST 
JC344t6 



SGS Accutest 

Report of Analysis Page 1 of3 

Client Sample ID: EB122316 
Lab Sample ID: JC34496-7 
Matrix: AQ - Equipment Blank 
Method: SW846 82700 SW846 3510C 
Project: BMSMC, Building 5 Area, PR 

File ID DF Analyzed 
Run #I 2M90443.D 1 01/05/17 
Run 12 

Initial Volume Final Volume 
Run f#l 925 ml 1.0 ml 
Run #2 

ABN TCL Special List 

CAS No. Compound Result 

95-57-8 
59-50-7 
120-83-2 
105-67-9 
51-28-5 
534-52-1 
95-48-7 

88-75-5 
100-02-7 
87-86-5 
108-95-2 
58-90-2 
95-95-4 
88-06-2 
83-32-9 
208-96-8 
98-86-2 
120-12-7 
1912-24-9 
100-52-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
101-55-3 
85-68-7 
92-52-4 
91-58-7 
106-47-8 
86-74-8 

2-Chlorophenol ND 
4-Chloro-3-methyl phenol ND 
2,4-Dichlorophenol ND 
2,4-Dimethylphenol ND 
2,4-Dinitrophenol ND 
4,6-Dinitro-o-cresol ND 
2-Melhylphenol ND 
3&4-Melhylphenol ND 
2-Nitrophenol ND 
4-Nilrophenol ND 
Pentachlorophenol ND 
Phenol ND 
2,3,4,6-Tetrachlorophenol ND 
2,4 ,5· Trichlorophenol ND 
2,4,6-Trichlorophenol ND 
Acenaphlhene ND 
Acenaphlhylene ND 
Acetophenone ND 
Anthracene ND 
Atrazlne ND 
Benzaldehyde ND 
Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 
Benzo(g,h,i)perylene ND 
Benzo(k)fluoranthene ND 
4-Bromophenyl phenyl ether ND 
Butyl benzyl phthalate ND 
1.1 '-Biphenyl ND 
2-Chloronaphthalene ND 
4-Chloroaniline ND 
Carbazole ND 

By 
AN 

RL 

5.4 
5.4 
2.2 
5.4 
11 
5.4 
2.2 
2.2 
5.4 
11 
4.3 
2.2 
5.4 
5.4 
5.4 
1.1 
1.1 
2.2 
1.1 
2.2 
5.4 
1.1 
1.1 
1.1 
1.1 
1.1 
2.2 
2.2 
1.1 
2.2 
5.4 
1.1 

ND = Not detected MDL • Method Detection Limil 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a I 

Prep Date Prep Batch Analytical Batch 
12/30/ 16 OP99558 

MDL Units Q 

0.89 
0.96 
1.4 
2.6 
1.7 
1.4 
0.96 
0.95 
1.0 
1.2 
1.5 
0.42 
1.6 
1.4 
1.0 
0.21 
0.15 
0.22 
0.23 
0.48 
0.31 
0.22 
0.23 
0.22 
0.37 
0.22 
0.44 
0.49 
0.23 
0.26 
0.37 
0.25 

ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ugll 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ugll 
ugll 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ugll 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 

J = Indicates an estimated value 

E2M4013 

B = Indicates ana1yte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 47 of 1802 

ACCUTEST 
JC3448S 



SGS Accutest 
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Client Sample ID: EB122316 
JC34496-7 Lab Sample 10: 

Matrix: 
Method: 
Project: 

AQ - Equipment Blank 
SW846 82700 SW846 3510C 
BMSMC. Building 5 Area, PR 

ABN TCL Special List 

CAS No. Compound Result 

105-60-2 
218-01-9 
111-91-1 
111-44-4 
108-60-1 
7005-72-3 
121-14-2 
606-20-2 
91-94-1 
53-70-3 
132-64-9 
84-74-2 
117-84-0 
84-66-2 
131-11-3 
117-81-7 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-12-1 
193-39-5 
78-59-1 
90-12-0 
91-57-6 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
621-64-7 
86-30-6 
85-01-8 
129-00-0 
95-94-3 

Caprolactam ND 
Chrysene ND 
bis(2-Chloroethoxy)methane ND 
bls(2-Chloroethyl)ether ND 
bis(2-Chlorolsopropyl)ether ND 
4-Chlorophenyl phenyl ether ND 
2.4-Dinitrotoluene ND 
2,6-Dinitrotoluene ND 
3,3'-Dichlorobenzldine ND 
Dibenzo(a,h)anthracene ND 
Dibenzofuran ND 
Di-n-butyl phthalate ND 
Di-n-octyl phthalate ND 
Diethyl phthalate ND 
Dimethyl phthalate ND 
bis(2-Ethylhexyl)phthalate ND 
Fluoranthene ND 
Fluorene ND 
Hexachlorobenzene ND 
Hexachlorobutadiene ND 
Hexachlorocyclopentadlene ND 
Hexachloroethane ND 
Indeno(l,2,3-cd)pyrene ND 
lsophorone ND 
1-Methylnapbthalene ND 
2-Methylnapbthalene ND 
2-Nitroaniline ND 
3-Nitroaniline ND 
4-Nitroaniline ND 
Nitrobenzene ND 
N-Nitroso-di-n-propylamine NO 
N-Nitrosodiphenylamine ND 
Phenanthrene ND 
Pyrene ND 
1.2.4,5-Tetrachlorobenzene NO 

CAS No. Surrogate Recoveries Run# 1 

367-12-4 2-Fiuorophenol 
4165-62-2 Phenol-d5 

44% 
28% 

RL 

2.2 
1.1 
2.2 
2.2 
2.2 
2.2 
1.1 
1.1 
2.2 
1.1 
5.4 
2.2 
2.2 
2.2 
2.2 
2.2 
1.1 
1.1 
1.1 
1.1 
11 
2.2 
1.1 
2.2 
1.1 
1.1 
5.4 
5.4 
5.4 
2.2 
2.2 
5.4 
1.1 
1.1 
2.2 

Run#2 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

MDL Units Q 

0.70 
0.19 
0.30 
0.27 
0.44 
0.40 
0.60 
0.51 
0.55 
0.36 
0.24 
0.54 
0.25 
0.28 
0.24 
1.8 
0.18 
0.18 
0.35 
0.53 
3.0 
0.42 
0.36 
0.30 
0.28 
0.23 
0.30 
0.42 
0.48 
0.69 
0.52 
0.24 
0.19 
0.24 
0.40 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Limits 

14-88% 
10·110% 

I 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates ana1yte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
48 of 1802 

ACCUTEST 
JC34486 



SGS Accutest 

Report of Analysis Page 3 of3 

Client Sample ID: 
Lab Sample ID: 
Matrix: 

EB122316 
jC34496-7 
AQ - Equipment Blank 

Method: 
Project: 

SW846 8270D SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run#1 

118-79-6 2, 4, 6-Tribromophenol 83% 
4165-60-0 Nitrobenzene-d5 69% 
321-60-8 2-Fluorobiphenyl 75% 
1718-51-0 Terphenyl-d14 95% 

Run#2 Limits 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

39-149% 
32-128% 
35-119% 
10-126% 

I 

ND ""' Not detected MDL = Method Detection Limit j "' Indicates an estimated value 
RL • Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
49 of 1802 
ACCUTEST 

JC34'96 



SGS Accutest 

Report of Analysis Page I of 1 

Client Sample ID: EB122316 
Lab Sample ID: JC34496-7 Date Sampled: 12/23/16 
Matrix: AQ - Equipment Blank Date Received: 12/29/16 
Method: SW846 82700 BY SJM SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 11 4M69403.D 1 12/31/16 SG 12/30/16 OP99558A E4M3182 
Run 12 

Initial Volume Final Volume 
Runtl 925 ml l.Oml 
Run#2 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo (a)anthracene ND 0.054 0.025 ug/1 
50-32-8 Benzo(a)pyrene ND 0.054 0.036 ug/1 
205-99-2 Benzo(b)fluoranthene ND 0.11 0.047 ug/1 
207-08-9 Benzo(k)fluoranlhene ND 0.11 0.036 ug/1 
218-01-9 Chrysene ND 0.11 0.028 ug/1 
53-70-3 Dibenzo(a,h)anthracene ND 0.11 0.039 ug/1 
193-39-5 lndeno(l,2,3-cd)pyrene ND 0.11 0.041 ug/1 
91-20-3 Naphthalene ND 0.11 0.032 ug/1 
123-91-1 1,4-Dioxane NO 0.11 0.053 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

4165-60-0 Nilrobenzene-d5 60% 
321-60-8 2-Fiuorobipbenyl 67% 
1718-51-0 Terphenyl-d 14 96% 

ND ... Not detected MDL - Melhod Detection Limil 
RL :. Reporting Limil 
E = Indicates value exceeds calibration range 

24-125% 
19·127% 
10-119% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SG$ 50 of 1802 

ACCUTEST 
JCl-'496 



Raw Data: Q#li@tjiM 

SGS Accutest 

Report of Analysis Page I of I 

Client Sample ID: EB122316 
Lab Sample ID: JC34496-7 Date Sampled: 12/23/16 
Matrix: AQ - Equipment Blank Date Received: 12/29/16 
Method: SW846-8015C (DAI) Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 GH108023.D I 01/03/17 XPL n/a n/a GGH5601 
Run ##2 

Low Molecular Alcohol List 

CAS No. Compound Result RL MDL Units Q 

64-17-5 Ethanol ND 100 55 ug/1 
78-83-1 Isobutyl Alcohol ND 100 36 ug/1 
67-63-0 Isopropyl Alcohol ND 100 68 ug/1 
71-23-8 n-Propyl Alcohol ND 100 43 ug/1 
71-36-3 n-Butyl Alcohol ND 100 87 ug/1 
78-92-2 sec-Butyl Alcohol ND 100 66 ug/1 
67-56-1 Methanol ND 200 71 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

111-27-3 Hexanol 104% 56-145% 
111-27-3 Hexanol 79% 56-145% 

ND • Not detected MDL "" Method Detection Limit J = Indicates an estimated value 
RL ~ Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 51 of1802 

ACCUTEST 
JC34416 



Raw Data: M!:!if;II:EI•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: S-400 
Lab Sample ID: JC34496-8 Date Sampled: 12/23/16 
Matrix: AQ • Ground Water Date Received: 12/29/16 
Method: SW846 8260C Percent Solids: nla 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run l 1 4868184.0 1 01/06/17 HT n/a n/a V482802 
Run l 2 

IRun tl 
Purge Volume 
5.0 ml 

Run lt2 

CAS No. Compound Result RL MDL Units Q 

106-99-0 1,3-Butadiene NO 5.0 0.17 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 117% 76· 120% 
17060-07-0 1, 2-Dichloroethane-04 117% 73-122% 
2037-26-5 Toluene-DB 105% 84-119% 
460-00-4 4-Bromofluorobenzene 109% 78·117% 

NO • Not detected MDL - Method Detection Limit J ... Indicates an estimated value 
RL = Reporting Limil 
E "" Indicates value exceeds calibration range 

B • Indicates analyte found in associated method blank 
N "" Indicates presumptive evidence of a compound 

SGS 
52 of1802 

ACCUTEST 
JCl-4496 



Raw Data: Ml:ld:II;II•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: FB122316 
Lab Sample ID: ]C34496-9 Date Sampled: 12/23/16 
Matrix: AQ - Field Blank Water Date Received: 12/29/16 
Method: SW846 8260C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

FUeiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 11 4B68181.D 1 01/06/17 HT n/a n/a V4B2802 
Runl2 

!Run fl 
Purge Volume 
5.0ml 

Run #2 

CAS No. Compound Result RL MDL Units Q 

106-99-0 1,3-Butadiene ND 5.0 0.17 ugll 

CAS No. Surrogate Recoveries Run# 1 Runil2 Limits 

1868-53-7 Dibromofluoromethane 117% 76-120% 
17060-07-0 1, 2 -Dichloroethane-04 117% 73-122% 
2037-26-5 Toluene-08 106% 84-119% 
460-00-4 4-Bromofluorobenzene 110% 78-117% 

ND = Not detected MDL = Method Detection Limit ] = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B ... Indicates analyte found in associated method blank 
N "' Indicates presumptive evidence of a compound 

SGS 53 of1802 

ACCUTEST 
JC3-U95 



Raw Data: f1&€1e!§Gt£1•1 

SGS Accutest 

Report of Analysis Page 1 of3 

Client Sample ID: FB122316 
Lab Sample ID: JC34496-9 Date Sampled: 12/23/16 
Matrix: AQ - Field Blank Water Date Received: 12129/16 
Method: SW846 82700 SW846 351 OC Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

FUeiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 2M90444A.D 1 01/05/17 AN 12/30/16 OP99558 E2M4013 
Run #2 

Initial Volume Final Volume 
Run #1 1000 ml 1.0 ml 
Run #2 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol ND 5.0 0.82 ug/1 
59-50-7 4-Chloro-3-methyl phenol ND 5.0 0.89 ug/1 
120-83-2 2, 4-Dichlorophenol ND 2.0 1.3 ug/1 
105-67-9 2,4-Dimethylphenol ND 5.0 2.4 ug/1 
51-28-5 2, 4 -Dinitrophenol ND 10 1.6 ug/1 
534-52-1 4, 6-Dlnitro-o-cresol ND 5.0 1.3 ug/1 
95-48-7 2-Melhylphenol ND 2.0 0.89 ug/1 

3&4-Methylphenol ND 2.0 0.88 ug/1 
88-75-5 2-Nitrophenol ND 5.0 0.96 ug/1 
100-02-7 4-Nitrophenol ND 10 1.2 ug/1 
87-86-5 Pentachlorophenol ND 4.0 1.4 ug/1 
108-95-2 Phenol ND 2.0 0.39 ugll 
58-90-2 2,3. 4, 6-Tetrachlorophenol ND 5.0 1.5 ug/1 
95-95-4 2, 4 .5-Trichlorophenol ND 5.0 1.3 ug/1 
88-06-2 2,4,6-Trichlorophenol ND 5.0 0.92 ug/1 
83-32-9 Acenaphlhene ND 1.0 0.19 ug/1 
208-96-8 Acenaphlhylene ND 1.0 0.14 ug/1 
98-86-2 Acetophenone ND 2.0 0.21 ug/1 
120-12-7 Anthracene ND 1.0 0.21 ug/1 
1912-24-9 Atrazine ND 2.0 0.45 ug/1 
100-52·7 Benzaldehyde ND 5.0 0.29 ug/1 

- --·~ 56-55-3 Benzo(a)anthracene ND 1.0 0.20 ug/1 i~~ 50-32-8 Benzo(a)pyrene ND 1.0 0.21 ug/1 
205-99-2 Benzo(b)fluoranthene ND 1.0 0.21 ug/1 

__ ; ofiac:IJ~t&!Rte \ 191-24·2 Benzo(g,h,i)perylene ND 1.0 0.34 ug/1 
207-08-9 Benzo(k)fluoranthene ND 1.0 0.21 ug/1 ~--: \lc!ndrz J; ' 
101-55-3 4·Bromophenyl phenyl ether NO 2.0 0.40 ug/1 .:- J( 11 ·- 0 J c \ • 

85-68-7 Butyl benzyl phthalate ND 2.0 0.46 ug/1 ,.-& , ~/ 
92-52-4 1,1 '-Biphenyl ND 1.0 0.21 ug/1 ~ ~ 
91-58-7 2-Chloronaphthalene ND 2.0 0.24 ug/1 ~\\~~ 
106-47-8 4-Chloroaniline ND 5.0 0.34 ug/1 
86-74-8 Carbazole ND 1.0 0.23 ug/1 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL - Reporting Limit B = Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

SGS 
54 of 1802 

ACCUTEST 
JC34491 



SGS Accutest 

Report of Analysis Page 2 of3 

Client Sample ID: FB122316 ~ 

Lab Sample ID: JC34496-9 Date Sampled: 12/23/16 fQ 
Matrix: AQ - Field Blank Water Date Received: 12/29/16 

I Method: SW846 8270D SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

105-60-2 Caprolactam ND 2.0 0.65 ug/1 
218-01-9 Chrysene ND 1.0 0.18 ug/1 
111-91-1 bis(2-Chloroethoxy)methane ND 2.0 0.28 ug/1 
111-44-4 bis(2-Chloroethyl)ether ND 2.0 0.25 ug/1 
108-60-1 bis(2-Chloroisopropyl)ether ND 2.0 0.40 ug/1 
7005-72-3 4-Chlorophenyl phenyl ether ND 2.0 0.37 ug/1 
121-14-2 2, 4-Dinitrotoluene ND 1.0 0.55 ug/1 
606-20-2 2, 6-Dinitrotoluene ND 1.0 0.48 ug/1 
91-94-1 3, 3' • Dichlorobenzidine ND 2.0 0.51 ug/1 
53-70-3 Dibenzo(a,h)anthracene ND 1.0 0.33 ug/1 
132-64-9 Dibenzofuran ND 5.0 0.22 ug/1 
84-74-2 DI-n-butyl phthalate ND 2.0 0.50 ug/1 
117-84-0 Di-n-octyl phthalate ND 2.0 0.23 ug/1 
84-66-2 Diethyl phthalate ND 2.0 0.26 ug/1 
131-11-3 Dimethyl phthalate ND 2.0 0.22 ug/1 
117-81-7 bis(2-Ethylhexyl)phthalate ND 2.0 1.7 ug/1 
206-44-0 Fluoranthene ND 1.0 0.17 ug/1 
86-73-7 Fluorene ND 1.0 0.17 ug/1 
118-74-1 Hexachlorobenzene ND 1.0 0.33 ug/1 
87-68-3 Hexachlorobutadlene ND 1.0 0.49 ug/1 
77-47-4 Hexachlorocyclopentadiene ND 10 2.8 ug/1 
67-72-1 Hexachloroethane ND 2.0 0.39 ug/1 
193-39-5 Indeno(l,2,3-cd)pyrene ND 1.0 0.33 ug/1 
78-59-1 lsophorone ND 2.0 0.28 ug/1 
90-12-0 1-Methylnaphthalene NO 1.0 0.26 ug/1 
91-57-6 2-Methylnaphthalene ND 1.0 0.21 ug/1 
88-74-4 2-Nitroaniline ND 5.0 0.28 ug/1 
99-09-2 3-Nitroaniline ND 5.0 0.39 ug/1 
100-01-6 4-Nitroaniline ND 5.0 0.44 ug/1 
98-95-3 Nitrobenzene ND 2.0 0.64 ug/1 
621-64-7 N-Nilroso-di-n-propylamine ND 2.0 0.48 ug/1 
86-30-6 N-Nltrosodiphenylamine ND 5.0 0.22 ug/1 
85-01-8 Phenanthrene ND 1.0 0.18 ug/1 
129-00-0 Pyrene ND 1.0 0.22 ug/1 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 2.0 0.37 ug/1 

CAS No. Surrogate Recoveries Run#1 Run#2 Limits 

367-12-4 2-Fiuorophenol 40% 14-88% 
4165-62-2 Phenol-d5 25% 10-110% 

ND - Not detected MDL = Method Detection Limit j = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

8 = Indicates analyte found In associated method blank 
N = Indicates presumptive evidence of a compound 

SG$ 55 of1802 
ACCUTEST 

JC34498 



SGS Accutest 

Report of Analysis Page 3 of3 

Client Sample ID: FB122316 
JC34496-9 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Field Blank Water 
SW846 82700 SW846 3510C 
BMSMC. Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run# 1 

118-79-6 2, 4. 6-Tribromophenol 83% 
4165-60-0 Nitrobenzene-d5 63% 
321-60-8 2-Fluorobiphenyl 69% 
1718-51-0 Terphenyl-d 14 93% 

Run#2 Limits 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

39-149% 
32-128% 
35-119% 
10-126% 

I 

NO = Not detected MDL ... Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B "" Indicates analyte found In associated method blank 
N ;::::; Indicates presumptive evidence of a compound 

SGS 
56 of1802 

ACCUTEST 
JC34C96 



Raw Data: Ml&lffifilt!I•M 

SGS Accutest 

Report of Analysis Page I of I 

Client Sample ID: FBI22316 
Lab Sample ID: JC34496-9 Date Sampled: 12123/16 
Matrix: AQ - Field Blank Water Date Received: 12/29/16 
Method: SW846 82700 BY SIM SW846 3510C Percent Solids: nla 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
RuniH 4M69404.D I 12/31/16 SG 12/30/16 OP99558A E4M3182 
Run 12 

Initial Volume Final Volume 
Run#l IOOOml 1.0 ml 
Run #2 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo (a)anthracene ND 0.050 0.023 ug/1 
50-32-8 Benzo(a)pyrene NO 0.050 0.033 ugll 
205-99-2 Benzo(b)fluoranthene NO 0.10 0.043 ug/1 
207-08-9 Benzo(k)fluoranthene NO 0.10 0.033 ug/1 
218-01-9 Chrysene NO 0.10 0.026 ug/1 
53-70-3 Dibenzo(a,h)anthracene NO 0.10 0.036 ug/1 
193-39-5 lndeno(1,2 ,3-cd)pyrene NO 0.10 0.038 ug/1 
91-20-3 Naphthalene NO 0.10 0.029 ug/1 
123-91-1 1,4-Dioxane ND 0.10 0.049 ugll 

CAS No. Surrogate Recoveries Run#l Run#2 Limits 

4165-60-0 Nitrobenzene-d5 60% 
321-60-8 2-Fluorobiphenyl 66% 
1718-51-0 Terphenyl-d14 98% 

ND = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E ... Indicates value exceeds calibration range 

24-125% 
19-127% 
10-119% 

j "" Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N "" Indicates presumptive evidence of a compound 

SGS 57 of 1802 

ACCUTEST 
JC344t6 



Raw oata: lii#lmmtiJ•i 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

FB122316 
JC34496-9 
AQ - Field Blank Water 
SW846-8015C (DAI) 
BMSMC, Building 5 Area, PR 

File ID DF Analyzed By 
Run Ill 
Run 12 

GH108022.D 1 

Low Molecular Alcohol List 

CAS No. 

64-17-5 
78-83-1 
67-63-0 
71-23-8 
71-36-3 
78-92-2 
67-56-1 

Compound 

Ethanol 
Isobutyl Alcohol 
Isopropyl Alcohol 
n-Propyl Alcohol 
n-Butyl Alcohol 
sec-Butyl Alcohol 
Melhanol 

01/03117 XPL 

Result RL 

ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 200 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Prep Date 
n/a 

Prep Batch Analytical Batch 
n/a GGH5601 

MDL Units Q 

55 ug/1 
36 ug/1 
68 ug/1 
43 ug/1 
87 ug/1 
66 ug/1 
71 ug/1 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

111-27-3 
111-27-3 

Hexanol 
Hexanol 

110% 
85% 

ND .. Not detected MDL = Method Detection Limit 
RL "" Reporting Limit 
E = Indicates value exceeds calibration range 

56-145% 
56-145% 

~i~ ,.. ~ 
:.:~/ )' •tile!Jnr..c ~ 
~~; : . I ~f'*lez ! 
-; \ I JC # 1- • 

c'~ S) : 
· ~ ~ :t 

·~o uct\\~'~ 
~-· 

J ... Indicates an estimated value 
B ... Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
58 of1802 

ACCUTEST 
JC34496 



Raw Data: Ml:ij;II;IOi•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-19 
Lab Sample ID: JC34496-10 Date Sampled: 12123/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 8260C Percent Solids: nla 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 11 4868185.0 1 01/06/17 HT nla nla V482802 
Run 12 

IRun II 
Purge Volume 
5.0 ml 

Run 12 

CAS No. Compound Result RL MDL Units Q 

106-99-0 1,3-Butadiene ND 5.0 0.17 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 117% 76-120% 
17060-07-0 1,2-Dichloroethane-04 119% 73-122% 
2037-26-5 Toluene-DB 106% 84-119% 
460-00-4 4-Bromofluorobenzene 110% 78-117% 

ND = Not detected MDL ..- Method Detection Limit J "" Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

8 "' Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 59 of1802 

ACCUTEST 
JC34496 



Raw Data: W)WJ•Gii'j•M 

SGS Accutest 

Report of Analysis Page 1 of 3 

Client Sample 10: MW-19 
Lab Sample 10: JC34496-10 Date Sampled: 12/23/16 
Matrix: AQ - Ground Water Date Received: 12/29/16 
Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

FUeiD OF Analyzed By Prep Date Prep Batch Analytical Batch 
Run fl 2M90445.D 1 01/05/17 AN 12/30/16 OP99558 E2M4013 
Runf2 

Initial Volume Final Volume 
Run HI 975 ml 1.0 ml 
RunH2 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol ND 5.1 0.84 ug/1 
59-50-7 4-Chloro-3-methyl phenol ND 5.1 0.91 ug/1 
120-83-2 2, 4-Dicblorophenol ND 2.1 1.3 ug/1 
105-67-9 2, 4-Dimethy lphenol 8.5 5.1 2.5 ug/1 
51-28·5 2, 4-Dinitrophenol ND 10 1.6 ug/1 
534-52-1 4,6-Dinitro-o-cresol ND 5.1 1.3 ug/1 
95-48-7 2-Methylphenol ND 2.1 0.91 ug/1 

3&4-Methylpbenol ND 2.1 0.90 ug/1 
88-75-5 2· Nitrophenol ND 5.1 0.98 ug/1 
100-02-7 4-Nitrophenol ND 10 1.2 ug/1 
87-86-5 Pentachlorophenol ND 4.1 1.4 ug/1 
108-95-2 Phenol ND 2.1 0.40 ug/1 
58-90-2 2 ,3,4 ,6-Tetrachlorophenol ND 5.1 1.5 ug/1 
95-95-4 2,4,5-Trichlorophenol ND 5.1 1.4 ug/1 
88-06-2 2, 4, 6-Trichlorophenol ND 5.1 0.95 ug/1 
83-32-9 Acenaphthene ND 1.0 0.20 ug/1 
208-96-8 Acenaphthylene ND 1.0 0.14 ug/1 
98-86-2 Acetophenone 2.4 2.1 0.21 ug/1 
120-12-7 Anthracene ND 1.0 0.22 ug/1 
1912-24-9 Atrazine ND 2.1 0.46 ug/1 
100-52-7 Benzaldehyde ND 5.1 0.30 ug/1 
56-55-3 Benzo(a)anthracene 0.50 1.0 0.21 ug/1 J 
50-32-8 Benzo(a)pyrene ND 1.0 0.22 ug/1 
205-99-2 Benzo(b)fluoranthene ND 1.0 0.21 ug/1 
191-24-2 Benzo(g,h,i)perylene ND 1.0 0.35 ugll 
207-08-9 Benzo(k)fluoranthene ND 1.0 0.21 ug/1 
101·55-3 4-Bromophenyl phenyl ether ND 2.1 0.41 ug/1 
85-68-7 Butyl benzyl phthalate ND 2.1 0.47 ug/1 
92-52-4 1,1 '·Biphenyl ND 1.0 0.22 ug/1 
91-58-7 2-Chloronaphthalene ND 2.1 0.24 ug/1 
106-47-8 4-Chloroaniline ND 5.1 0.35 ug/1 
86-74-8 Carbazole ND 1.0 0.23 ug/1 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit B = Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N ... Indicates presumptive evidence of a compound 

SGS 
60 of1802 

ACCUTEST 
JC~I6 



SCS Accutest 

Report of Analysis Page 2 of3 

Client Sample ID: MW-19 
JC34496-10 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. 

105-60-2 
218-01-9 
111-91-1 
111-44-4 
108-60-1 
7005-72-3 
121-14-2 
606-20-2 
91-94-1 
53-70-3 
132-64-9 
84-74-2 
117-84-0 
84-66-2 
131-11-3 
117-81-7 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
90-12-0 
91-57-6 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
621-64-7 
86-30-6 
85-01-8 
129-00-0 
95-94-3 

Compound Result 

Caprolactam ND 
Chrysene ND 
bis(2-Cbloroethoxy)methane ND 
bis(2-Cbloroethyl)etber ND 
bis(2-Chloroisopropyl)etber ND 
4-Chlorophenyl phenyl ether ND 
2.4-Dinitrotoluene ND 
2,6-Dinitrotoluene ND 
3 ,3' -Dichlorobenzidine ND 
Dibenzo(a,h)anthracene ND 
Dibenzofuran NO 
Di-n-butyl phthalate ND 
Oi-n-octyl phthalate NO 
Diethyl phthalate NO 
Dimethyl phthalate ND 
bis(2-Ethylhexyl)pbthalate ND 
Fluoranthene 3.1 
Fluorene ND 
Hexachlorobenzene ND 
Hexachlorobutadiene ND 
Hexachlorocyclopentadiene NO 
Hexachloroethane ND 
lndeno(l,2,3-cd)pyrene ND 
Isophorone ND 
1-Metbylnapbthalene 1.4 
2-Metbylnaphthalene 1.4 
2-Nitroaniline NO 
3-Nitroaniline NO 
4-Nilroaniline ND 
Nitrobenzene NO 
N-Nitroso-di-n-propylamine NO 
N-Nitrosodiphenylamine ND 
Phenanthrene 0.53 
Pyrene 2.0 
1,2,4,5-Tetrachlorobenzene NO 

CAS No. Surrogate Recoveries Run# 1 

367-12-4 2-Fiuoropbenol 
4165-62-2 Phenol-d5 

37% 
27% 

RL 

2.1 
1.0 
2.1 
2.1 
2.1 
2.1 
1.0 
1.0 
2.1 
1.0 
5.1 
2.1 
2.1 
2.1 
2.1 
2.1 
1.0 
1.0 
1.0 
1.0 
10 
2.1 
1.0 
2.1 
1.0 
1.0 
5.1 
5.1 
5.1 
2.1 
2.1 
5.1 
1.0 
1.0 
2.1 

Run#2 

MDL 

0.67 
0.18 
0.29 
0.25 
0.41 
0.38 
0.57 
0.49 
0.52 
0.34 
0.23 
0.51 
0.24 
0.27 
0.22 
1.7 
0.17 
0.18 
0.33 
0.50 
2.9 
0.40 
0.34 
0.28 
0.27 
0.22 
0.28 
0.40 
0.45 
0.66 
0.49 
0.23 
0.18 
0.22 
0.38 

Date Sampled: 12123/16 
Date Rc:c:eived: 12/29/16 
Percent Solids: n/a 

Units 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Q 

J 

Limits 

14-88% 
10-110% 

I 

ND = Not detected MDL "" Method Detection Limit J = Indicates an estimated value 
RL • Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 61 of1802 

ACCUTEST 
JC:w-496 



SGS Accutest 

Report of Analysis Page 3 of3 

Client Sample ID: 
Lab Sample ID: 
Matrix: 

MW-19 
JC34496-10 
AQ - Ground Water 

Method: 
Project: 

SW846 8270D SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run# 1 

118-79-6 2, 4,6-Tribromophenol 96% 
4165-60-0 Nitrobenzene-d5 68% 
321-60-8 2-Fluorobiphenyl 76% 
1718-51-0 Terphenyl-d14 86% 

Run#2 Limits 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

39-149% 
32-128% 

I 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = ReporUng Limit 
E m: Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 62 of1802 

ACCUTEST 
JC34496 



SGS Accutest 

Report of Analysis Page 1 of I 

Client Sample ID: MW-19 
Lab Sample ID: jC34496-10 Date Sampled: 12/23/16 
Matrix: AQ · Ground Water Date Received: 12/29/16 
Method: SW846 82700 BY SIM SW846 351 OC Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR II 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 11 4M69405.D I 12131/16 SG 12/30/16 OP99558A E4M3182 
Run 12 

Initial Volume Final Volume 
Run#1 975 ml 1.0 ml 
Run#2 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo(a)anthracene 0.427 0.051 0.023 ug/1 
50-32-8 Benzo(a)pyrene NO 0.051 0.034 ug/1 
205-99-2 Benzo(b}fluoranthene ND 0.10 0.045 ug/1 
207-08-9 Benzo(k}fluoranthene ND 0.10 0.034 ug/1 
218-01-9 Chrysene 0.106 0.10 0.027 ug/1 
53-70-3 Dibenzo(a,h)anthracene ND 0.10 0.037 ug/1 
193-39-5 Indeno(1,2,3-cd)pyrene ND 0.10 0.039 ug/1 
91-20-3 Naphthalene 1.51 0.10 0.030 ug/1 
123-91-1 1.4-Dioxane 0.262 0.10 0.050 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

/.~~ 4165-60-0 Nitrobenzene-d5 59% 
321-60-8 2-Fiuorobiphenyl 67% 
1718-51-0 Terphenyl-d 14 74% 

NO ""' Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E ... Indicates value exceeds calibration range 

24-125% 
19-127% / ~ ~ 
10-119% • -:. •IUc:J Inr.c ~ 

~k!ndcz 2!:' 

J( # ·-
f 
• 

(~ ' (' 

~ ,"t>~ 
'0 LJCf\\r -

j ,.. Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N "" Indicates presumptive evidence of a compound 

SG~ 
63 of 1802 

ACCUTEST 
JCU&91 



Raw Data: liJIII@rtjiN 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

MW-19 
JC34496-10 
AQ - Ground Water 
SW846-8015C (DAI) 
BMSMC, Building 5 Area, PR 

File ID DF Analyzed By 
Run #1 
Run 1#2 

GH10802l.D 1 

Low Molecular Alcohol List 

CAS No. 

64-17-5 
78-83-1 
67-63-0 
71-23-8 
11-36-3 
78-92-2 
67-56-1 

Compound 

Ethanol 
Isobutyl Alcohol 
Isopropyl Alcohol 
n-Propyl Alcohol 
n-Butyl Alcohol 
sec-Butyl Alcohol 
Methanol 

01/03/17 XPL 

Result RL 

NO 100 
ND 100 
ND 100 
ND 100 
NO 100 
ND 100 
ND 200 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Prep Date 
n/a 

Prep Batch Analytical Batch 
n/a GGH5601 

MDL Units Q 

55 ug/1 
36 ug/1 
68 ug/1 
43 ug/1 
87 ug/1 
66 ug/1 
71 ug/1 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

111-27-3 
111-27-3 

Hexanol 
Hexanol 

ND = Not detected 
RL • Reporting Limit 

96% 
76% 

MDL .,. Method Detection Limit 

E = Indicates value exceeds calibration range 

56-145% 
56-145% 

] = Indicates an estimated value 
B "" Indicates analyte found in associated method blank 
N .. Indicates presumptive evidence of a compound 

SGS. 
64 of 1802 
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Raw Data: WMOiriiitni•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 

MW-19 
]C34496-10 
AQ - Ground Water 
RSK-175 

Project: BMSMC, Building 5 Area, PR 

File ID DF Analyzed 
Run 11 AA56690.D 20 01/03/17 
Run 12 

CAS No. Compound Result 

74-82-8 Methane 1860 

By 
LM 

RL 

2.2 

NO "' Not detected MDL .,. Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

~ .... 
0 

I 
Prep Date Prep Batch Analytical Batch 
n/a n/a GAAllOS 

MDL Units Q 

0.71 ug/1 

] ... Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N <= Indicates presumptive evidence of a compound 

SGS 65 of1802 

ACCUTEST 
JC34496 



SGS Accutest 

Client Sample ID: MW-19 
Lab Sample ID: JC34496-10 
Matrix: AQ - Ground Water 

Report of Analysis 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: nla 

Page I of 1 

Project: BMSMC, Building 5 Area, PR I 
Total Metals Analysis 

Analyte 

Iron 
Manganese 

Result 

8760 
1260 

RL 

100 
15 

(1) Instrument QC Batch: MA41084 
(2) Prep QC Batch: MP97923 

RL = Reporting Limit 
MDL = Method Detection Limit 

MDL Units OF Prep Analyzed By Method 

12 
0.39 

ug/1 
ug/1 

12/31/16 01/02/17 GT SW846 6010C I 

12/31/16 01/02/17 GT SW846 60IOC I 

U = Indicates a result < MDL 

Prep Method 

SW846 30IOA 2 

SW846 JOIOA 2 

B .. Indicates a result > = MDL but < RL 

SGS_ 66 of1802 

ACCUTEST 
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SGS Accutest 

Report of Analysis 

Client Sample ID: MW-19 
Lab Sample ID: JC34496-10 
Matrix: AQ - Ground Water 

Project: BMSMC, Building 5 Area, PR 

General Chemistry 

Analyte Result RL Units DF 

Alkalinity. Total as CaC03 156 5.0 mg/1 1 
Iron, Ferric a 8.4 0.30 mg/1 1 
Iron, Ferrous b 0.32 0.20 mg/1 1 
Nitrogen, Nitrate c <0.11 0.11 mg/1 1 
Nitrogen, Nitrate + Nitrite <0.10 0.10 mg/1 1 
Nitrogen, Nitrite d <0.010 0.010 mg/1 1 
Sulfate 13.6 10 mg/1 1 
Sulfide <2.0 2.0 mg/1 1 

(a) Calculated as: (Iron) - (Iron, Ferrous) 

Page I of I 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Analyzed By Method 

12/30/16 16:59 JA SMZJZO B·ll 
01/02/17 11:07 GT SMJSOOFE B·ll 
12129/16 21:54 AT SMJSOOFE B-11 

01/06/17 14:38 MP EPA353.Z/SM4500NOZB 

01/06/17 14:38 MP EPA 353.2/LACHAT 

12/30/16 09:19 YR SM4500N02 B· l I 

01/09/17 17:36 JN EPA 300/SW846 9056A 

12/29/16 MP SM4500S2· F-1 I 

I 

(b) Field analysis required. Received out of hold time and analyzed by requesl. 
(c) Calculated as: (Nitrogen. Nitrate + Nitrite) - (Nitrogen, Nitrite) Nitrogen, Nilrite analysis done past 

holding time. 
(d) Sample received outside the holding time. 

RL = Reporting Limit 

SGS 67 of 1802 
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Raw Data: M!:l§:ll:tJ•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: TB122316NR 
JC34496-ll Lab Sample ID: 

Matrix: 
Method: 
Project: 

Run *I 
Runi2 

r···~ Run #2 

CAS No. 

106-99-0 

AQ - Trip Blank Water 
SW846 8260C 
BMSMC, Building 5 Area, PR 

FileiD OF Analyzed By 
4868182.0 1 01/06/17 HT 

Purge Volume 
5.0 ml 

Compound Result RL 

1,3-Butadiene ND 5.0 

Prep Date 
nla 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: nla 

Prep Batch Analytical Batch 
nla V4B2802 

MDL Units Q 

0.17 ug/1 

.. 
:... ..... 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 117% 
17060-07-0 1,2-Dichloroethane-D4 119% 
2037-26-5 Toluene-DB 104% 
460-00-4 4-Bromofluorobenzene 107% 

NO = Not detected MDL • Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

76-120% 
73-122% 
84-119% 
78-117% 

J :r::: Indicates an estimated value 
B ... Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
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Raw Data: Ml:fd;jmQ•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 

MW-16 
JC34496-12 
AQ - Ground Water 
SW846 8260C 

Project: BMSMC, Building 5 Area, PR 

File ID OF Analyzed By 
Run #I 4B68083.D 1 01/04/17 HT 
Runf2 

r···~ 
Purge Volume 
5.0 ml 

Run#2 

CAS No. Compound Result RL 

106-99-0 1, 3-Butadiene ND 5.0 

Prep Date 
n/a 

Date Sampled: 12123/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Prep Batch Analytical Batch 
n/a V4B2798 

MDL Units Q 

0.17 ug/1 

~ ... 
N 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 104% 
17060-07-0 1, 2-Dichloroethane-D4 112% 
2037-26-5 Toluene-DB 98% 
460-00-4 4-Bromofluorobenzene 115% 

ND • Not detected MDL "" Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

76-120% 
73-122% 
84-119% 
78-117% 

J .. Indicates an estimated value 
B "" Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SG$ 69 of1802 
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Raw Data: MiJfd:!OjtM 

SGS Accutest 

Report of Analysis Page 1 of3 

Client Sample ID: MW-16 
Lab Sample ID: JC34496-12 Date Sampled: 12/23/16 
Matrix: AQ • Ground Water Date Received: 12/29/16 
Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID OF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 1#1 a 6P33685.D 1 01/04/17 AC 01/03/17 OP99618 E6P1550 
Run 12 

Initial Volume Final Volume 
Run 1#1 990 ml 1.0 ml 
Runt2 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

95-57-8 2-Chlorophenol NO 5.1 0.83 ug/1 
59-50-7 4-Chloro-3-methyl phenol NO 5.1 0.90 ug/1 
120-83-2 2, 4-Dichlorophenol NO 2.0 1.3 ug/1 
105-67-9 2, 4· Dimethy I phenol NO 5.1 2.5 ug/1 
51-28-5 2, 4-Dinitrophenol NO 10 1.6 ug/1 
534-52-1 4, 6-Dinitro-o-cresol NO 5.1 1.3 ug/1 
95-48-7 2-Methylphenol NO 2.0 0.90 ug/1 

3&4-Methylphenol NO 2.0 0.89 ug/1 
88-75-5 2-Nitrophenol NO 5.1 0.97 ug/1 
100-02-7 4-Nitrophenol NO 10 1.2 ug/1 
87-86-5 Pentachlorophenol NO 4.0 1.4 ug/1 
108-95-2 Phenol NO 2.0 0.40 ug/1 
58-90-2 2 ,3, 4, 6-Tetrachlorophenol NO 5.1 1.5 ug/1 
95-95-4 2, 4,5-Trichlorophenol NO 5.1 1.3 ug/1 
88-06-2 2, 4. 6-Tricblorophenol NO 5.1 0.93 ug/1 
83-32-9 Acenaphthene NO 1.0 0.19 ug/1 
208-96-8 Acenaphthylene NO 1.0 0.14 ug/1 
98-86-2 Acetophenone NO 2.0 0.21 ug/1 
120-12-7 Anthracene NO 1.0 0.21 ug/1 
1912-24·9 Atrazine NO 2.0 0.45 ug/1 
100-52-7 Benzaldehyde NO 5.1 0.29 ug/1 
56-55-3 Benzo(a)anthracene NO 1.0 0.21 ug/1 
50-32-8 Benzo(a)pyrene ND 1.0 0.22 ugll 
205-99-2 Benzo(b)fluoranthene NO 1.0 0.21 ugll 
191-24-2 Benzo(g,b.i)perylene ND 1.0 0.34 ug/1 
207-08-9 Benzo(k)fluoranthene NO 1.0 0.21 ug/1 
101-55-3 4-Bromophenyl phenyl ether NO 2.0 0.41 ug/1 
85-68-7 Butyl benzyl phthalate NO 2.0 0.46 ug/1 
92-52-4 1, 1 ' -Biphenyl NO 1.0 0.21 ug/1 
91-58-7 2·Chloronaphthalene ND 2.0 0.24 ug/1 
106-47-8 4-Chloroaniline ND 5.1 0.34 ug/1 
86-74-8 Carbazole NO 1.0 0.23 ug/1 

NO = Not detected MDL= Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit B = Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

' 70 of1802 
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SGS Accutest 

Report of Analysis Page 2 of3 

Client Sample ID: MW-16 !Ja 
Lab Sample ID: JC34496-12 Date Sampled: 12/23/16 .... 

N 

Matrix: AQ - Ground Water Date Received: 12/29116 

I Method: SW846 82700 SW846 3510C Percent Solids: n/a 
Project: BMSMC. Building 5 Area, PR 

ABN TCL Special List 

CAS No. Compound Result RL MDL Units Q 

105-60-2 Caprolactam NO 2.0 0.66 ug/1 
218-01-9 Chrysene NO 1.0 0.18 ug/1 
111-91-1 bis (2-Chloroethoxy) methane NO 2.0 0.28 ug/1 
111-44-4 bis(2-Chloroethyl)ether NO 2.0 0.25 ug/1 
108-60-1 bis(2-Chloroisopropyl)ether NO 2.0 0.41 ug/1 
7005-72-3 4-Chlorophenyl phenyl ether NO 2.0 0.37 ug/1 
121-14-2 2,4-Dinilrotoluene NO 1.0 0.56 ug/1 
606-20-2 2.6-Dinllrotoluene NO 1.0 0.48 ug/1 
91-94-1 3,31 -Dichlorobenzidine NO 2.0 0.51 ug/1 
53-70-3 Dibenzo(a,h)anthracene ND 1.0 0.33 ug/1 
132-64-9 Dibenzofuran NO 5.1 0.22 ug/1 
84-74-2 Di-n-butyl phthalate NO 2.0 0.50 ug/1 
117-84-0 Di-n-octyl phthalate ND 2.0 0.24 ug/1 
84-66-2 Diethyl phthalate NO 2.0 0.26 ug/1 
131-11-3 Dimethyl phthalate ND 2.0 0.22 ug/1 
117-81 -7 bis(2-Ethylhexyl)phthalate NO 2.0 1.7 ug/1 
206-44-0 Fluoranthene ND 1.0 0.17 ug/1 
86-73-7 Fluorene NO 1.0 0.17 ug/1 
118-74-1 Hexachlorobenzene ND 1.0 0.33 ug/1 
87·68-3 Hexachlorobutadiene ND 1.0 0.50 ug/1 
77-47-4 Hexachlorocyclopentadiene ND 10 2.8 ug/1 
67-72-1 Hexachloroethane ND 2.0 0.39 ugll 
193-39-5 Indeno(l I 2 ~3-cd)pyrene ND 1.0 0.34 ug/1 
78-59-1 Isophorone NO 2.0 0.28 ug/1 
90-12-0 1-Methylnaphthalene NO 1.0 0.27 ug/1 
91-57-6 2-Methylnaphthalene ND 1.0 0.21 ug/1 
88-74-4 2-Nitroanillne ND 5.1 0.28 ug/1 
99-09-2 3-Nilroaniline NO 5.1 0.39 ug/1 
100·01 -6 4-Nilroaniline NO 5.1 0.44 ug/1 
98-95-3 Nitrobenzene NO 2.0 0.65 ug/1 
621-64-7 N -Nitroso-di-n-propy1amine NO 2.0 0.49 ug/1 
86-30·6 N-Nitrosodiphenylamine ND 5.1 0.22 ug/1 
85-01-8 Phenanthrene NO 1.0 0.18 ug/1 
129·00-0 Pyrene NO 1.0 0.22 ug/1 
95-94-3 1, 2. 4, 5-Tetrachlorobenzene ND 2.0 0.37 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

367· 12-4 2-Fiuorophenol 43% 14-88% 
4165-62-2 Pheno1-d5 29% 10-110% 

NO = Not detected MDL == Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E • Indicates value exceeds calibration range 

B "" Indicates analyte found in associated method blank 
N ... Indicates presumptive evidence of a compound 

SGS 71 of1802 
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SGS Accutest 

Report of Analysis Page 3 of 3 

Client Sample ID: 
Lab Sample ID: 
Matrix: 

MW-16 
JC34496-12 
AQ - Ground Water 

Method: 
Project: 

SW846 82700 SW846 3510C 
BMSMC, Building 5 Area, PR 

ABN TCL Special List 

CAS No. Surrogate Recoveries Run# 1 

118-79-6 2, 4, 6-Tribromophenol 81% 
4165-60-0 Nitrobenzenc-d5 85% 
321-60-8 2-Fluorobiphenyl 75% 
1718-51-0 Terphenyl-d14 65% 

Run#2 Limits 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: nla 

39-149% 
32-128% 
35-119% 
10-126% 

I 

{a) Sample extracted outside the holding time per client's request. 

NO = Not detected MDL c Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

J .., Indicates an estimated value 
B .. Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

SGS 
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Raw Data: Wlftldi§III•M M161%§1tldi•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-16 
Lab Sample ID: JC34496-12 Date Sampled: 12123/16 
Matrix: AQ - Ground Water Date Received: 12129/16 
Method: SW846 82700 BY SIM SW846 3510C Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 a 4M6946l.D 1 01/05/17 SG 01/03/17 OP99618A E4M3187 
Run f2 b 4M69406.D 1 12131/16 SG 12/30/16 OP99558A E4M3182 

Initial Volume Final Volume 
Run fl 990 ml 1.0 ml 
Runf2 1000 ml 1.0 ml 

CAS No. Compound Result RL MDL Units Q 

56-55-3 Benzo(a)anthracene NO 0.051 0.023 ug/1 
50-32-8 Benzo(a)pyrene ND 0.051 0.034 ugll 
205-99-2 Benzo(b)fluoranthene NO 0.10 0.044 ug/1 
207-08-9 Benzo(k) fluoranthene NO 0.10 0.033 ug/1 
218-01-9 Chrysene NO 0.10 0.026 ug/1 
53-70-3 Dibenzo (a, h)anthracene NO 0.10 0.037 ug/1 
193-39-5 Indeno(1,2,3-cd)pyrene NO 0.10 0.038 ug/1 
91-20-3 Naphthalene c NO 0.10 0.030 ug/1 
123-91-1 1,4-Dioxane 0.572 0.10 0.049 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

4165-60-0 Nitrobenzene-d5 77% 68% 24-125% 
321-60-8 2-F1uorobiphenyl 72% 74% 19-127% 
1718-51-0 Terphenyl-d 14 61% 94% 10-119% 

(a) Sample extracted outside holding time per client's request. There is compound in BS was outside in house QC 
limits. The results conflmled by reextraction. 

(b) Confinnation run. 
(c) This compound outside control limits biased low in the associated BS. The result conftnned by reextraction. 

NO = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 

SGS 73 of1B02 
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Raw Data: i§#limJ.si:i•i 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: MW-16 
Lab Sample ID: JC34496-12 Date Sampled: 12123/16 
Matrix: AQ • Ground Water Date Received: 12/29/16 
Method: SW846-8015C (DAI) Percent Solids: n/a 
Project: BMSMC, Building 5 Area, PR I 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#1 GHI08018.D 1 01/03/17 XPL n/a n/a GGH5601 
Run#2 

Low Molecular Alcohol List 

CAS No. Compound Result RL MDL Units Q 

64-17-5 Ethanol ND 100 55 ug/1 
78-83-1 Isobutyl Alcohol ND 100 36 ug/1 
67-63-0 Isopropyl Alcohol ND 100 68 ug/1 
71-23-8 n-Propyl Alcohol ND 100 43 ugll 
71-36-3 n-Butyl Alcohol ND 100 87 ug/1 
78-92-2 sec-Butyl Alcohol ND 100 66 ug/1 
67-56-1 Methanol ND 200 71 ug/1 

CAS No. Surrogate Recoveries Run# l Run#2 Limits 

111-27-3 Hexanol 107% 56-145% 
111-27-3 Hexanol 84% 56-145% 

ND • Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N .. Indicates presumptive evidence of a compound 

SGS 
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Raw Data: M!Uij;luQ•M 

SGS Accutest 

Report of Analysis Page 1 of 1 

Client Sample ID: TB122316RS 
JC34496-13 Lab Sample ID: 

Matrix: 
Method: 
Project: 

Runf1 
Runf2 

!Run II 
Run 12 

CAS No. 

106-99-0 

AQ • Trip Blank Water 
SW846 8260C 
BMSMC, Building 5 Area, PR 

FlleiD DF Analyzed By 
4B68183.D 1 01/06/17 HT 

Purge Volume 
5.0ml 

Compound Result RL 

1 ,3-Butadiene ND 5.0 

Prep Date 
n/a 

Date Sampled: 12/23/16 
Date Received: 12/29/16 
Percent Solids: n/a 

Prep Batch Analytical Batch 
n/a V4B2802 

MDL Units Q 

0.17 ugll 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 117% 
17060-07-0 1 ,2-Dichloroethane-D4 117% 
2037-26-5 Toluene-DB 105% 
460-00-4 4-Bromofluorobenzene 109% 

ND • Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

76-120% 
73-122% 
84· 119% 
78-117% 

1 .., Indicates an estimated value 
B "' Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Raw Data: Mi:li:UI:§i•M Ml:iij:t.i:,.j•M 

CAS No. 

106-99-0 

Matrix Spike/Matrix Spike Duplicate Summary 
Job Number: JC34496 
Account: AMANYWP Anderson, Mulholland & Associates 
Project: BMSMC, Building 5 Area, PR 

Sample 
jC34496-12MS 
jC34496-12MSD 
JC34496-12 

FileiD 
4868084.0 
4868085.0 
4868083.0 

DF 
1 
1 
1 

Analyzed 
01104/17 
01/04/17 
01/04/17 

The QC reported here applies to the following samples: 

jC34496-12 

JC34496-12 Spike MS 
Compound ug!l Q ug/1 ug/1 

1,3-Butadiene ND 50 46.8 

By 
HT 
HT 
HT 

MS 
% 

94 

Prep Date 
n/a 
n/a 
n/a 

Spike 
ug/1 

50 

CAS No. Surrogate Recoveries MS MSD JC34496-12 Limits 

1868-53-7 Dlbromofluoromethane 107% 105% 104% 76-120% 
17060-07-0 1,2-Dichloroethane-04 109% 108% 112% 73-122% 
2037-26-5 Toluene-DB 99% 99% 98% 
460-00-4 4-Bromofluorobenzene 101% 100% 115% 

• = Outside of Control Limits. 

Prep Batch 
n/a 
n/a 
n/a 

Page 1 of 1 

Analytical Batch 
V4B2798 
V482798 
V482798 

Method: SW846 8260C 

MSD MSD 
ug/1 % RPD 

46.3 93 1 

I 
Limits 
Rec/RPD 

10-167120 
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Raw Data: MdiiJft;QI•M Mij£1Cij%I.I•M 

Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 3 
Job Number: JC34496 
Account: AMANYWP Anderson, Mulholland & Associates 
Project: BMSMC, Building 5 Area, PR 

Sample FUeiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
OP99618-MS2 6P33689.D 1 01/04/17 AC 01/03/17 OP99618 E6P1550 
OP99618-MSD2 6P33690.D 1 01/04/17 AC 01/03/17 OP99618 E6P1550 
JC34496-12 a 6P33685.D 1 01/04/17 AC 01/03/17 OP99618 E6P1550 

The QC reported here applies to the following samples: Method: SW846 82700 

jC34496-12 

JC34496·12 Spike MS MS Spike MSD MSD Limits 
!» 
Co) 

CAS No. Compound ug/1 Q ug/1 ug/1 % ug/1 ug/1 % RPD Rec/RPD c., 

95-57-8 2-Chlorophenol ND 104 72 .5 70 104 68.7 66 5 49-110/20 I 59-50-7 4-Chloro-3-methyl phenol ND 104 97.1 93 104 93.3 90 4 44-121/18 
120-83-2 2. 4-Dichlorophenol ND 104 85.0 82 104 80.4 77 6 42-120/19 
105-67-9 2.4-Dimethylphenol ND 104 102 98 104 95.7 92 6 33-132/23 
51-28-5 2, 4· Dinitrophenol ND 208 176 84 208 180 86 2 21-145/26 
534-52-1 4 ,6-Dinitro-o-cresol ND 104 92.9 89 104 94.2 90 1 25-134/27 
95-48-7 2-Methylphenol ND 104 79.6 76 104 77.8 75 2 47-112/18 

3&4-Methylphenol ND 104 76.7 74 104 74.8 72 3 44-113/19 
88-75-5 2-Nitrophenol ND 104 86.2 83 104 83.4 80 3 45-118/20 
100-02-7 4-Nitrophenol ND 104 66.7 64 104 70.1 67 5 23-144/28 
87-86-5 Pentachlorophenol ND 104 61.6 59 104 64.6 62 5 25-151/25 
108-95-2 Phenol ND 104 44.2 42 104 45.8 44 4 22-100/22 
58-90-2 2,3,4,6-Tetrachlorophenol ND 104 77.4 74 104 79.5 76 3 44-122/21 
95-95-4 2,4 ,5· Trichlorophenol ND 104 87.6 84 104 85.1 82 3 51-124/20 
88-06-2 2, 4, 6-Tricblorophenol ND 104 90.5 87 104 88.9 85 2 53-120/21 
83-32-9 Acenaphthene ND 104 87.8 84 104 84.9 82 3 52-120/23 
208-96-8 Acenaphthylene ND 104 85 .5 82 104 81.7 78 5 50-101/22 
98-86-2 Acetophenone NO 104 92.9 89 104 88.8 85 5 31-141/23 
120-12-7 Anthracene NO 104 88.9 85 104 86.0 83 3 54-117/22 
1912-24-9 Atrazine NO 104 99.1 95 104 99.4 95 0 42-152/23 
100-52-7 Benzaldehyde ND 104 75 .2 72 104 71.8 69 5 10-164/30 
56-55-3 Benzo(a) anthracene ND 104 86.7 83 104 85.7 82 1 40-123/24 
50-32-8 Benzo(a)pyrene ND 104 82.4 79 104 82.6 79 0 41-127/25 
205-99-2 Benzo (b) fluoranthene ND 104 82.8 79 104 82.5 79 0 39-127/27 
191-24-2 Benzo(g,h,i)perylene ND 104 79.8 77 104 79.0 76 1 34-128/28 
207-08-9 Benzo(k) fluoranthene ND 104 88.4 85 104 87.5 84 1 39-122/26 
101-55-3 4-Bromophenyl phenyl ether ND 104 88.6 85 104 84.9 82 4 51-124/23 
85-68-7 Butyl benzyl phthalate ND 104 79.6 76 104 78.4 75 2 21-146/28 
92-52-4 1.1 ' -Biphenyl ND 104 87.0 84 104 83.5 80 4 27-142/23 
91 -58-7 2 -Cbloronaphtbalene ND 104 82.6 79 104 76.4 73 8 51-109/23 
106-47-8 4-Chloroaniline ND 104 57.0 55 104 60.8 58 6 10-110/55 
86-74-8 Carbazole ND 104 87.8 84 104 90.0 86 2 52-116/22 
105-60-2 Caprolactam ND 104 21.2 20 104 23.8 23 12 10-106/34 
218-01-9 Chrysene NO 104 84 .7 81 104 83.6 80 41-128/24 
111-91-1 bis(2-Chloroethoxy)methane NO 104 87.5 84 104 80.5 46-120/24 
111-44-4 bis(2-Chloroethyl)ether NO 104 87.2 84 104 83.0 -123/28 

• = Outside of Control Limits. 
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Matrix Spike/Matrix Spike Duplicate Summary Page 2 of 3 
Job Number : jC34496 
Account: AMANYWP Anderson. Mulholland & Associates 
Project: BMSMC, Building 5 Area, PR 

Sample FUeiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
OP99618-MS2 6P33689.D 1 01/04/17 AC 01/03/17 OP99618 E6Pl550 
OP99618-MSD2 6P33690.D 1 01/04/17 AC 01/03/17 OP99618 E6Pl550 
JC34496-12 a 6P33685.D 01/04/17 AC 01/03/17 OP99618 E6Pl550 

The QC reported here applies to the foUowing samples: Method: SW846 82700 

]C34496-12 

CD 

JC34496-12 Spike MS MS Spike MSD MSD Limits w 
CAS No. Compound ug/1 Q ug/1 ug/1 % ug/1 ug/1 % RPD Rec/RPD w 

108-60-1 bls(2-Chlorolsopropyl)ether ND 104 72.8 70 104 66.4 64 9 41 -117125 I 7005-72-3 4-Chlorophenyl phenyl ether ND 104 89.9 86 104 88.6 85 1 48-121/21 
121-14-2 2. 4 -Dinltrotoluene ND 104 102 98 104 100 96 2 54-123/27 
606-20-2 2.6-Dinitrotoluene ND 104 96.2 92 104 96.0 92 0 55-125/26 
91-94-1 3. 3' • Dichlorobenzidine ND 208 137 66 208 143 69 4 10-107147 
53-70-3 Dibenzo(a,h)anthracene ND 104 83.0 80 104 81.7 78 2 35-130/27 
132-64-9 Dibenzofuran ND 104 89.8 86 104 88.5 85 1 53-112122 
84-74-2 Di-n-butyl phthalate ND 104 88.3 85 104 88.6 85 0 38-129/23 
117-84-0 Di-n-octyl phthalate ND 104 80.3 77 104 80.0 77 0 35-145/26 
84-66-2 Diethyl phthalate ND 104 89.3 86 104 89.2 86 0 16-136/30 
131-11-3 Dimethyl phthalate ND 104 90.3 87 104 89.1 86 1 10-143/39 
117-81-7 bis(2-Ethylhexyl)phthalate ND 104 80.2 77 104 81.5 78 2 34-141/28 
206-44-0 Fluoranthene ND 104 91.6 88 104 90.5 87 1 47-123/24 
86-73-7 Fluorene ND 104 88.3 85 104 87.3 84 1 56-117122 
118-74-1 Hexachlorobenzene ND 104 89.2 86 104 86.7 83 3 46-125/24 
87-68-3 Hexachlorobutadlene ND 104 71.7 69 104 66.1 63 8 26-121/24 
77-47-4 Hexachlorocyclopentadiene ND 208 115 55 208 107 51 7 10-133/31 
67-72-1 Hexachloroethane ND 104 64.6 62 104 61.9 59 4 35-111/26 
193-39-5 Indeno(l .2,3-cd)pyrene ND 104 82.8 79 104 81.7 78 1 32-130/30 
78-59-1 Isophorone ND 104 96.1 92 104 88.4 85 8 47-126/23 
90-12-0 1-Methylnaphthalene ND 104 82.8 79 104 78.9 76 5 34-124/25 
91-57-6 2-Methylnaphthalene ND 104 84.1 81 104 79.9 77 5 34-123/24 
88-74-4 2-Nitroaniline ND 104 103 99 104 102 98 1 46-137/23 
99-09-2 3-Nitroaniline ND 104 65.7 63 104 72.5 70 10 10-ll0/50 
100-01-6 4-Nitroaniline ND 104 86.2 83 104 87.0 84 1 38-118/25 
98-95-3 Nitrobenzene ND 104 94.9 91 104 88.8 85 7 35-130/25 
621 -64-7 N-Nitroso-di-n-propylamine ND 104 92.0 88 104 84 .5 81 8 45-123/22 
86-30-6 N-Nitrosodiphenylamine ND 104 85.6 82 104 83.2 80 3 46-123/24 
85-01-8 Phenanthrene ND 104 91.5 88 104 87.7 84 4 48-121/23 
129-00-0 Pyrene ND 104 90.2 87 104 88.8 85 2 43-124/26 
95-94-3 1, 2. 4 ,5-Tetrachlorobenzene ND 104 89.2 86 104 84.6 81 5 25-142124 

CAS No. Surrogate Recoveries MS MSD JC34496-12 Limits 

367-12-4 2-Fluorophenol 53% 54% 43% 14-88% 

* = Outside of Control Limits. 
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CAS No. 

4165-62-2 
118-79-6 
4165-60-0 
321-60-8 
1718-51-0 

Matrix Spike/Matrix Spike Duplicate Summary 
Job Number: JC34496 
Account: AMANYWP Anderson, Mulholland & Associates 
Project: BMSMC, Building 5 Area, PR 

Sample 
OP99618-MS2 
OP99618-MSD2 
JC34496-12 a 

File ID 
6P33689.D 
6P33690.D 
6P33685.D 

DF 
1 
1 
1 

Analyzed 
01/04/17 
01104/17 
01/04/17 

The QC reported here applies to the following samples: 

JC34496-12 

By 
AC 
AC 
AC 

Prep Date 
01/03/17 
01/03117 
01/03/17 

Surrogate Recoveries MS MSD JC34496-12 Limits 

Phenol-d5 37% 40% 29% 10-110% 
2, 4, 6-Tribromophenol 84% 83% 81% 39-149% 
Nitrobenzene-d5 94% 87% 85% 32-128% 
2-Fluorobiphenyl 83% 80% 75% 35+119% 
Terphenyl-d14 77% 79% 65% 10-126% 

(a) Sample extracted outside the holding time per client's request. 

* = Outside of Control Limits. 

Prep Batch 
OP99618 
OP99618 
OP99618 

Page 3 of3 

Analytical Batch 
E6P1550 
E6P1550 
E6P1550 

Method: SW846 82700 

SGS. 

CD w w 

I 
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CAS No. 

56-55-3 
50-32-8 
205-99-2 
207-08-9 
218-01-9 
53-70-3 
193-39-5 
91-20-3 
123-91·1 

CAS No. 

367-12-4 
4165-62-2 
118-79-6 
4165-60-0 
321-60-8 
1718-51-0 

Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1 
Job Number: JC34496 
Account: AMANYWP Anderson, Mulholland & Associates 
Project: BMSMC, Building 5 Area, PR 

Sample FileiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
OP99618A-MS2 4M69457.0 1 01/05/17 SG 01/03/17 OP99618A E4M3187 
OP99618A-MS02 4M69458.0 1 01/05/17 SG 01/03/17 OP99618A E4M3187 
jC34496-12 a 4M69461.0 1 01/05/17 SG 01/03/17 OP99618A E4M3187 

The QC reported here applies to the following samples: Method: SW846 82700 BY SIM 

JC34496-12 

CD 
J C34496-12 Spike MS MS Spike MSD MSD Limits ~ 

Compound ugll Q ug/1 ugll % ug!l ugll % RPD Rec/RPD c, 

Benzo (a)anthracene NO 2 1.72 86 2 1.66 83 4 25-135/33 I Benzo(a)pyrene NO 2 1.47 74 2 1.37 69 7 10-116/38 
Benzo(b)fluoranlhene NO 2 1.56 78 2 1.47 74 6 10-131/40 
Benzo(k)fluoranlhene NO 2 1.55 78 2 1.42 71 9 10-120/45 
Chrysene NO 2 1.58 79 2 1.52 76 4 31-125/33 
Oibenzo(a,h)anthracene NO 2 1.29 65 2 1.17 59 10 10-116/48 
lndeno(1 ,2,3-cd)pyrene NO 2 1.32 66 2 1.18 59 11 10-116/48 
Naphthalene NO 2 1.63 82 2 1.50 75 8 23-140/36 
1,4-Dioxane 0.572 2 1.51 47 2 1.56 49 3 20-160/30 

Surrogate Recoveries MS MSD JC34496-12 Limits 

2-Fluorophenol 52% 56% 14-81% 
Phenol-d5 33% 35% 11-54% 
2, 4, 6-Tribromophenol 82% 86% 35-145% 
Nitrobenzene-d5 77% 83% 77% 24-125% 
2-Fluorobiphenyl 74% 76% 72% 19-127% 
Terphenyl-d 14 74% 73% 61% 10-119% 

(a) Sample extracted outside holding time per client's request. There is compound in BS was outside in house QC 
limits. The results confirmed by reextraction. 

• = Outside of Control Limits. 

SGS. 
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Raw Data: li)#lieijuliji•i 1Ct:Umut4el•i 

Matrix Spike/Matrix Spike Duplicate Summary 
Job Number: JC34496 
Account: AMANYWP Anderson, Mulholland & Associates 
Project: BMSMC, Building 5 Area, PR 

Sample 
JC34496-12MS 
JC34496-12MSD 
JC34496-12 

FileiD DF 
GHI08019.D 1 
GH108020.D 1 
GH108018.D 1 

Analyzed 
01/03/17 
01/03/17 
01/03/17 

The QC reported here applies to the following samples: 

By 
XPL 
XPL 
XPL 

Prep Date 
n/a 
nla 
n/a 

Prep Batch 
nla 
nla 
nla 

Page 1 of I 

Analytical Batch 
GGH5601 
GGH5601 
GGH5601 

Method: SW846-8015C (DAI) 

jC34496-1, JC34496-2,JC34496-3, JC34496-4, ]C34496-7, JC34496-9,JC34496-10.JC34496-12 

JC34496-12 Spike 
CAS No. Compound ug/1 Q ug/1 

64-17-5 Ethanol NO 5000 
78-83-1 Isobutyl Alcohol ND 5000 
67-63-0 Isopropyl Alcohol ND 5000 
71-23-8 n-Propyl Alcohol ND 5000 
71-36-3 n-Butyl Alcohol ND 5000 
78-92-2 sec-Butyl Alcohol ND 5000 
67-56-1 Methanol ND 5000 

CAS No. Surrogate Recoveries MS MSD 

111-27-3 Hexanol 100% 102% 
111-27-3 Hexanol 83% 84% 

• i: Outside of Control Limits. 

MS MS Spike MSD 
ug/I % ug/1 ug/1 

5030 101 5000 5600 
4430 89 5000 5000 
4890 98 5000 5410 
5090 102 5000 5270 
5920 118 5000 4890 
5260 105 5000 5750 
4720 94 5000 5340 

JC34496-12 Limits 

107% 56-145% 
84% 56-145% 

MSD 
% RPD 

112 11 
100 12 
108 10 
105 3 
98 19 
115 9 
107 12 

Limits 
Rec/RPD 

58-145/27 
69-131/25 
70-133/28 ... 

~ 

66-137/29 ;c.. 
63-131/25 ... 
64-136/25 m 48-148/34 
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SOG No: 
Analysis: 
location: 

SUMMARY: 

Critical issues: 
Major: 
Minor: 

JC34496 
SW846-8260C 
BMSMC, Building 5 Area 

EXECUTIVE NARRATIVE 

laboratory: 
Number of Samples: 

4TH Q 2016 Groundwater Sampling-Onsite Wells 
Humacao, PR 

Accutest, New Jersey 
15 

Fifteen (15) samples were analyzed for selected VOAs of the TCllist (1,3-butadiene} by 
method SW846-8260C. Samples were validated following USEPA Hazardous Waste 

Support Section SOP No. HW-33A Revision 0 SOM02.2. low/Medium Volatile Data 
Validation. July, 2015.The QC criteria and data validation actions listed on the data 
review worksheets are from the primary guidance document, unless otherwise noted. 

Results are valid and can be used for decision making purposes. 

None 
None 
None 

Critical findings: None 
None 
None 

Major findings: 
Minor findings: 

COMMENTS: 

Reviewers Name: 

Signature: 

Date: 

Results are valid and can be used for decision making purposes. 

Rafael Infante 
Chemist license 1888 



SAMPLE ORGANIC DATA SAMPLE SUMMARY 

Sample ID: JC34496-1 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-2 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: AQ- Field Blank Water 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-3 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-4 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 
Units Dilution Factor 

ug/1 1 

Lab Flag Validation Reportable 

U Yes 

Lab Flag Validation Reportable 

u Yes 

Lab Flag Validation Reportable 

U Yes 

Lab Flag Validation Reportable 

U Yes 



Sample ID: JC34496-5 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: AQ- Trip Blank Water 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-6 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: AQ- Trip Blank Water 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-7 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: AQ- Equipment Blank 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-8 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-9 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 
Matrix: AQ- Field Blank Water 

METHOD: 8260C 

Analyte Name 

1,3-butad iene 

Result 

5.0 

Units Dilution Factor 

ug/1 1 

Lab Flag Validation Reportable 

U Yes 

lab Flag Validation Reportable 

U Yes 

Lab Flag Validation Reportable 

u Yes 

Lab Flag Validation Reportable 

U Yes 

lab Flag Validation Reportable 

U Yes 



Sample ID: JC34496-10 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 

Sample ID: JC34496-11 

Units Dilution Factor 

ugjl 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: AQ- Trip Blank Water 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 
Result 

5.0 

Sample ID: JC34496-12 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 
Result 

5.0 

Sample ID: JC34496-13 

Units Dilution Factor 

ug/1 1 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: AQ- Trip Blank Water 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

5.0 
Units Dilution Factor 

ug/l 1 

Sample ID: JC34496-12MS 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Lab Flag Validation Reportable 

U Yes 

Lab Flag Validation Reportable 

U Yes 

Lab Flag Validation Reportable 

U Yes 

Lab Flag Validation Reportable 

U Yes 

Analyte Name 

1,3-butadiene 
Result 

29.5 

Units Dilution Factor Lab Flag Validation Reportable 

ug/1 1 Y~ 



.. 

Sample ID: JC34496-12MSD 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: Groundwater 

METHOD: 8260C 

Analyte Name 

1,3-butadiene 

Result 

30.3 
Units Dilution Factor Lab Flag Validation Reportable 

ug~ 1 v~ 



DATA REVIEW WORKSHEETS 

Project Number:_JC34496 ____ _ 
Date: __ December_22-23,_2016 __ 
Shipping date:_ December_27 ,_2016_ 
EPA Region: 2 _____ _ 

REVIEW OF VOLATILE ORGANIC PACKAGE 
Low/Medium Volatile Data Validation 

The following guidelines for evaluating volatile organics were created to delineate required validation 
actions. This document will assist the reviewer in using professional judgment to make more 
informed decision and in better serving the needs of the data users. The sample results were 
assessed according to USEPA data validation guidance documents in the following order of 
precedence: US EPA Hazardous Waste Support Section SOP No. HW-33A Revision 0 SOM02.2. 
Low/Medium Volatile Data Validation. July, 2015. The QC criteria and data validation actions 
listed on the data review worksheets are from the primary guidance document, unless otherwise 
noted. 

The hardcopied (laboratory name) _ Accutest data package received has 
been reviewed and the quality control and performance data summarized. The data review for VOCs 
included: 

Lab. Project/SDG No.: _ JC34496 Sample matrix: _ Groundwater __ 
No. of Samples: 15 _____ _ 
Trip blank No.: JC34496-5;_JC34496-6;_JC34496-11 ;_JC34496-13. ____ _ 
Field blank No.: JC34496-2;_JC34496-9 ___________ _ 
Equipment blank No.: JC34496-7 __________ ~------
Field duplicate No.: ______________________ ~ 

_ X_ Data Completeness 
_ X_ Holding Times 
_ X_ GC/MS Tuning 
_ X_ Internal Standard Performance 
_ X_ Blanks 
_ X_ Surrogate Recoveries 
_ X_ Matrix Spike/Matrix Spike Duplicate 

_ X_ Laboratory Control Spikes 
_ X_ Field Duplicates 
_ X_ Calibrations 
_ X_ Compound Identifications 
_ X_ Compound Quantitation 
_ X_ Quantitation Limits 

_ OverallComments:_ Selected_ VOA_(1 ,3-Butadiene)_from_the_ TCL_Iist_(SW846_8260C), __ 
_ 4TH_Q_2016_Groundwater_Sampling-Onsite_Wells. ____________ _ 

Definition of Qualifiers: 

J- Estimated results 
U- Compound not detected 
R- Rejected data 
UJ- Estimated nondetect 

Reviewer: ________________ _ 
Date:_ February_1 ,_2017 __________ _ 

1 



DATA REVIEW WORKSHEETS 

DATA COMPLETENESS 

MISSING INFORMATION DATE LAB. CONTACTED DATE RECEIVED 

2 



DATA REVIEW WORKSHEETS 

HOLDING TIMES 

AU criteria were met _ X_ 
Criteria were not met 
ancl/or see below __ 

The objective of this parameter is to ascertain the validity of the results based on the holding time of 
the sample from time of collection to the time of analysis. 

Complete table for all samples and note the analysis and/or preservation not within criteria 

SAMPLE ID DATE SAMPLED DATE ANALYZED pH ACTION 

All samples analyzed within method recommended holding time. Samples properly preserved. 

Criteria 

Aqueous samples- 14 days from sample collection for preserved samples (pH~ 2, 4.:!:. 2(1C), no air 
bubbles. 
Aqueous samples- 7 days from sample collection for unpreserved samples, 4°C, no air bubbles. 
Soil samples-14 days from sample collection. 
Cooler temperature (Criteria: 4.:!:. 2 e:q: 5.5° C- OK 

Actions 

Aqueous samples 

a. If there is no evidence that the samples were properly preserved (pH< 2, T = 4°C ± 2°C}, but the 
samples were analyzed within the technical holding time [7 days from sample collection], no 
qualification of the data is necessary. 
b. If there is no evidence that the samples were properly preserved, and the samples were analyzed 
outside of the technical holding time [7 days from sample collection], qualify detects for all volatile 
compounds as estimated (J) and non-detects as unusable (R). 
c. If the samples were properly preserved, and the samples were analyzed within the technical holding 
time [14 days from sample collection], no qualification of the data is necessary. 
d. If the samples were properly preserved, but were analyzed outside of the technical holding time [14 
days from sample collection], qualify detects as estimated (J) and non-detects as unusable (R). 
e. If air bubbles were present in the sample vial used for analysis, qualify detected compounds as 
estimated (J-) and non-detected compounds as estimated (UJ). 

Non-aqueous samples 

a. If there is no evidence that the samples were properly preserved (T < -7°C or T = 4°C ± 2oc and 
preserved with NaHS04), but the samples were analyzed within the technical holding time [14 days 
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DATA REVIEW WORKSHEETS 

from sample collection], qualify detects for all volatile compounds as estimated (J) and non-detects 
as (UJ) or unusable (R) using professional judgment. 
b. If the samples were properly preserved, and the samples were analyzed within the technical 
holding time [14 days from sample collection], no qualification of the data is necessary. 
c. If there is no evidence that the samples were properly preserved, and the samples were analyzed 
outside of the technical holding time [14 days from sample collection], qualify detects for all volatile 
compounds as estimated (J) and non-detects as unusable (R). 
d. If the samples were properly preserved, but were analyzed outside of the technical holding time 
[14 days from sample collection], qualify detects as estimated (J) and non-detects as unusable (R). 

Qualify TCLP/SPLP samples 

a. If the TCLP/SPLP ZHE procedure is performed within the extraction technical holding time of 14 days, 
detects and non-detects should not be qualified. 
b. If the TCLP/SPLP ZHE procedure is performed outside the extraction technical holding time of 14 days, 
qualify detects as estimated (J) and non-detects as unusable (R). 
c. If TCLP/SPLP aqueous samples and TCLP/SPLP leachate samples are analyzed within the technical 
holding time of 7 days, detects and non-detects should not be qualified. 
d. If TCLP/SPLP aqueous samples and TCLP/SPLP leachate samples are analyzed outside of the 
technical holding time of 7 days, qualify detects as estimated (J) and non-detects as unusable (R). 
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DATA REVIEW WORKSHEETS 

Table 1. Holding Time Actions for Low/Medium Volatile Analyses • Summary 

Action 

Matrl't Preserved Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

No ~ 7 days No qualification 

Aqueous 
No > 7 days J R 
Yes < 14 days No qualification 
Yes > 14 days 1 R 

No ~ 14 days J 
Professional judgment, 

UJorR 
Non-Aqueous 

Yes < 14 days No qualification 
YestNo > 14 days J R 

TCLP/SPLP Yes < 14 days No qualification 
TCLP/SPLP No > 14 days J R 

ZHE petfonned within 
TCLP/SPLP the 14-day teclmical No qualification 

holding: time 
ZHE pe1fonned outside 

J 
TCLPISPLP the 14-day technical R 

boldinJ! time 
TCLP/SPLP 
aqueous & Analyzed within 7 days No qualification 

TCLPISPLP 
leachate 

TCLP/SPLP 
aqueous & 

Analyzed outside 7 days J R TCLP/SPLP 
leachate 

Sample temperanu·e outside 4°C ± 2°C 
Use professional judgment 

upon receipt at the laborat01y 
Holding times grossly exceeded J R 
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DATA REVIEW WORKSHEETS 

AI criteria were met _x_ 
Critena were not met see below _ 

GC/MS TUNING 

The assessment of the tuning results is to determine if the sample instrumentation is within the 
standard tuning QC limits 

_ X_ The BFB performance results were reviewed and found to be within the specified criteria. 

_ X_ BFB tuning was performed for every 12 hours of sample analysis. 

NOTES: All mass spectrometer instrument conditions must be identical to those used during the 
sample analysis. Background subtraction actions resulting in spectral distortions for the sole purpose 
of meeting the method specifications are contrary to the Quality Assurance (QA) objectives, and are 
therefore unacceptable. 

NOTES: No data should be qualified based on BFB failure. Instances of this should be noted in the 
narrative. 

All ion abundance ratios must be normalized to m/z 95, the nominal base peak, even though the ion 
abundance of m/z 17 4 may be up to 120% that of m/z 95. 

Actions: 

If samples are analyzed without a preceding valid instrument performance check, qualify all data in 
those samples as unusable (R). 

If ion abundance criteria are not met, professional judgment may be applied to determine to what 
extent the data may be utilized. When applying professional judgment to this topic, the most 
important factors to consider are the empirical results that are relatively insensitive to location on the 
chromatographic profile and the type of instrumentation. Therefore, the critical ion abundance criteria 
for BFB are the m/z 95/96, 174/572, 174/176, and 176/177 ratios. The relative abundances of m/z 50 
and 75 are of lower importance. This issue is more critical for Tentatively Identified Compounds 
(TICs) than for target analytes. 

Note: State in the Data Review Narrative, decisions to use analytical data associated with 
BFB instrument performance checks not meeting contract requirements. 

Note: Verify that that instrument instrument performance check criteria were achieved 
using techniques described in Low/Medium Volatiles Organic Analysis, Section 
11.0.5 of the SOM02.2 NFG, obtain additional information on the instrument 
performance checks. Make sure that background subtraction was performed from 
the BFB peak and not from background subtracting from the solvent front or from 
another region of the chromatogram. 

6 



DATA REVIEW WORKSHEETS 

Use professional judgment to determine whether associated data should be qualified based on the 
spectrum of the mass calibration compound. 

List the samples affected: 

If mass calibration is in error, all associated data are rejected. 
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DATA REVIEW WORKSHEETS 

All criteria were met _x_ 
Cnteria were not met 
and/or see below __ 

CALl BRA TION VERIFICATION 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: __ 12/08/16 ___________ _ 
Dates of continuing (initial) calibration:_ 12/08/16, _________ _ 
Dates of continuing calibration:_ 01/03/17;_01/04/17;_01/05/17;_01/06/17 _ _ 
Dates of ending calibration: _____ ------------
Instrument ID numbers: GCMS4B ______ _ 
Matrix/Level: Aqueous/low ______ _ 

DATE LAB FILE CRITERIA OUT COMPOUND SAMPLES 
ID# RFs, %RSD, %D, r AFFECTED 

I 

- -
--~ 

Note: Initial calibration, initial calibration verification, and continuing calibration verification within 
the method and validation guidance document required performance criteria. Closing 
calibration check verification not included in data package. No action taken, professional 
judgment. 

Criteria 

The analyte calibration criteria in the following Table must be obtained. Analytes not meeting the 
criteria are qualified. 

A separate worksheet should be filled for each initial curve 
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DATA REVIEW WORKSHEETS 

Initial Calibration • Table 2. RRF, %RSD, and %0 Acceptance Criteria for Initial Calibration 
and CCV for Low/Medium Volatile Analysis 

Analyte 
:Minimum Maximum Opening Closing 

RRF 0/eRSD Maximum %D1 Maximum %D 
Dichlorodiflnoromethane 0.010 25.0 ±40.0 ±50.0 
Chloromethane 0.010 20.0 ±30.0 ±50.0 
Vinyl chloride 0.010 20.0 ±25.0 ±50.0 
Bromomethane 0.010 40.0 ±30.0 ±50.0 
Chloroethane 0.010 40.0 ±25.0 ±50.0 
T richlorofluoromethane 0.010 40.0 ±30.0 ±50.0 
1.1-Dichloroetheoe 0.060 20.0 ±20.0 ±25.0 
I, 1.2-T richloro-1 ,2,2 -trifluoroethane 0.050 25.0 ±25.0 ±50.0 
Acetone 0.010 40.0 ±40.0 ±50.0 
Carbon disulfide 0.100 20.0 ±25.0 ±25.0 
Methyl acetate 0.010 40.0 ±40.0 ±50.0 
Methylene chloride 0.010 40.0 ±30.0 ±50.0 
trans-1 .2-DicWoroethene 0.100 20.0 ±20.0 ±25.0 
Methyl tert-butyl ether 0.100 40.0 ±25.0 ±50.0 
1.1-Dichloroethane 0.300 20.0 ±20.0 ±25.0 
cis-1.2-Dichloroethene 0.200 20.0 ±20.0 ±25.0 
2-Butanone 0.010 40.0 ±40.0 ±50.0 
Bromochloromethane 0.100 20.0 ±20.0 ±25.0 
Chlorofonn 0.300 20.0 ±20.0 ±25.0 
1.1.1-Trichloroethane 0.050 20.0 ±25.0 ±25.0 
Cyclohexane 0.010 40.0 ±25.0 ±50.0 
Carbon tetrachloride 0.100 20.0 ±25.0 ±25.0 
Benzene 0.200 20.0 ±20.0 ±25.0 
1,2-Dichloroethane 0.070 20.0 ±20.0 ±25.0 
T richloroethene 0.200 20.0 ±20.0 ±25.0 
Methylcyclohexane 0.050 40.0 ±25.0 ±50.0 
1.2 -Dichloropropane 0.200 20.0 ±20.0 ±25.0 
Bromodichloromethane 0.300 20.0 ±20.0 ±25.0 
cis-1.3-Dichloropropene 0.300 20.0 ±20.0 ±25.0 
4-Methyl-2 -pent an one 0.030 25.0 ±30.0 ±50.0 
Toluene 0.300 20.0 ±20.0 ±25.0 
trans-I ,3-Dichloropropene 0.200 20.0 ±20.0 ±25.0 
1.1.2-Trichloroethane 0.200 20.0 ±20.0 ±25.0 
T etrachloroethene 0.100 20.0 ±20.0 ±25.0 
2-Hexanone 0.010 40.0 ±40.0 ±50.0 
Dibromochloromethane 0.200 20.0 ±20.0 ±25.0 
1.2-Dibromoethane 0.200 20.0 ±20.0 ±25.0 
Chlorobenzene 0.400 20.0 ±20.0 ±25.0 
Ethylbenzene 0.400 20.0 ±20.0 ±25.0 
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DATA REVIEW WORKSHEETS 

Analyte 
Minimum Maximum Opening Closing 

RRF %RSD Maximum %D1 Maximum 
m.p-Xylene 0.200 20.0 ±20.0 ±25.0 
o-Xylene 0.200 20.0 ±20.0 ±25.0 
Styrene 0.200 20.0 ±20.0 ±25.0 
Bromofonu 0.100 20.0 ±25.0 ±50.0 
Isopropy1benzene 0.400 20.0 ±25.0 ±25.0 
1.1.2.2-Tetrachloroethane 0.200 20.0 ±25.0 ±25.0 
1.3-Dichlorobenzene 0.500 20.0 ±20.0 ±25.0 
1 ,4-Dichlorobenzene 0.600 20.0 ±20.0 ±25.0 
1.2-Dichlorobenzene 0.600 20.0 ±20.0 ±25.0 
1.2 -Dibrowo-3 -chloropropane 0.010 25.0 ±30.0 ±50.0 
1.2.4-T richlorobenzene 0.400 20.0 ±30.0 ±50.0 
1.2.3-T richlorobenzene 0.400 25.0 ±30.0 ±50.0 
Deuterated Monitorin2 Compound 
Vinyl cWoride-dJ 0.010 20.0 ±30.0 ±50.0 
Chloroethane-ds 0.010 40.0 ±30.0 ±50.0 
1.1-Dichloroethene-<h 0.050 20.0 ±25.0 ±25.0 
2-Butanone-ds 0.010 40.0 ±40.0 ±50.0 
Chlorofonu-d 0.300 20.0 ±20.0 ±25.0 
1.2 -DicWoroethane-d4 0.060 20.0 ±25.0 ±25.0 
Benzene-<16 0.300 20.0 ±20.0 ±25.0 
1.2 -DicWoropropane-<16 0.200 20.0 ±20.0 ±25.0 
Toluene-ds 0.300 20.0 ±20.0 ±25.0 
trans-1.3-DicWoropropene-d~ 0.200 20.0 ±20.0 ±25.0 
2-Hexanone-ds 0.010 40.0 ±40.0 ±50.0 
1.1.2.2-T etracWoroethane-ru 0.200 20.0 ±25.0 ±25.0 
1,2-DicWorobenzene4 0.400 20.0 ±20.0 ±25.0 

If a closing CCV is acting as an opening CCV, all target analytes and DMCs must meet the 
requirements for an opening CCV. 

Actions: 

1. If any volatile target compound has an RRF value less than the minimum in the table, use 
professional judgment for detects, based on mass spectral identification, to qualify the data 
as estimated (J+ or R). 
a. If any volatile target compound has an RRF value less than the minimum criterion, 

qualify non-detected compounds as unusable (R). 
b. If any of the volatile target compounds listed in the Table has %RSD greater than 

the criteria, qualify detects as estimated (J), and non-detected compounds using 
professional judgment. 

c. If the volatile target compounds meet the acceptance criteria for RRF and the 
%RSD, no qualification of the data is necessary. 
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DATA REVIEW WORKSHEETS 

d. No qualification of the data is necessary on the DMC RRF and %RSD data alone. 
Use professional judgment and follow the guidelines in Action 2 to evaluate the DMC 
RRF and %RSD data in conjunction with the DMC recoveries to determine the need 
for qualification of data. 

2. At the reviewer's discretion, and based on the project-specific Data Quality Objectives 
(DQOs), a more in-depth review may be considered using the following guidelines: 
a. If any volatile target compound has a %RSD greater than the maximum criterion in 

the Table, and if eliminating either the high or the low-point of the curve does not 
restore the %RSD to less than or equal to the required maximum: 
i. Qualify detects for that compound(s) as estimated (J). 
ii. Qualify non-detected volatile target compounds using professional 

judgment. 
b. If the high-point of the curve is outside of the linearity criteria (e.g., due to 

saturation): 
i. Qualify detects outside of the linear portion of the curve as estimated (J). 
ii. No qualifiers are required for detects in the linear portion of the curve. 
iii. No qualifiers are required for volatile target compounds that were not 

detected. 
c. If the low-point of the curve is outside of the linearity criteria: 

i. Qualify low-level detects in the area of non-linearity as estimated (J). 
ii. No qualifiers are required for detects in the linear portion of the curve. 
iii. For non-detected volatile compounds, use the lowest point of the linear 

portion of the curve to determine the new quantitation limit. 

Note: If the laboratory has failed to provide adequate calibration information, inform the 
Region's designated representative to contact the laboratory and request the 
necessary information. If the information is not available, the reviewer must use 
professional judgment to assess the data. 

State in the Data Review Narrative, if possible, the potential effects on the data due 
to calibration criteria exceedance. 

Note, for the Laboratory COR action, if calibration criteria are grossly exceeded. 

Table. Initial Calibration Actions for Low/Medium Volatile Analysis - Summary 

Crltrri• Ac:rloo I 
Detect Non-detect 

haitinl Cnlibtnliou not t•rrfonued nt U5r prnf.,ssiounl Use paof.,ssionlll 
sp«ified tr..que~ac)" and scqnmce jud!Dilnll jnd!Dnent 

R R 
Initial Cnlibtnaion not pmonued nt tile J UJ 
surcilied concrnlllltions 
RRF < MinUmlUl RRF iu Tnble for Use professional 
tnr!lel nnnlyte jud!Dneut R 

J+orR 
RRF > Mininnun RRF in Table for No qnnlificntion No qunlificntion tllrllel nnnh1e 
~ioRSD > 1\Iaxi.wum 0 oRSD iu Tnbla J Use professiounl 
for lllrllet nunh1e indllntellt 
~oRSD :$ Ma:uwmu ~.RSD in Table No qunbfi~nhOU No quahfication 
for anrget nunl\1e 
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All cnteria were met _x_ 
Criteria were not met 
and/or see below __ 

Continuing Calibration Verification (CCV) 

NOTE: Verify that the CCV was run at the required frequency (an opening and closing CCV must be 
run within 12-hour period) and the CCV was compared to the correct inmal calibration. If the 
mid-point standard from the initial calibration is used as an opening CCV, verify that the 
result (RRF) of the mid-point standard was compared to the average RRF from the correct 
initial calibration. 

Action: 

The closing CCV used to bracket the end of a 12-hour analytical sequence may be used as 
the opening CCV for the new 12-hour analytical sequence, provided that all the technical 
acceptance criteria are met for an opening CCV (see criteria show before in the Table) . If 
the closing CCV does not meet the technical acceptance criteria for an opening CCV, then a 
BFB tune followed by an opening CCV is required and the next 12-hour time period begins 
with the BFB tune. 

All DMCs must meet RRF criteria. No qualification of the data is necessary on the DMCs 
RRF and %RSD/%D data alone. However, use professional judgment to evaluate the DMC 
and %RSD/%D data in conjunction with the DMC recoveries to determine the need of 
qualification the data. 

1. If a CCV (opening and closing) was not run at the appropriate frequency, qualify data using 
professional judgment. 

2. Qualify all volatile target compounds in Table shown before using the following criteria: 

a. For an opening CCV, if any volatile target compound has an RRF value less than the 
minimum criterion, use professional judgment for detects, based on mass spectral 
identification, to qualify the data as estimated (J) and qualify non-detected 
compounds as unusable (R). 

b. For a closing CCV, if any volatile target compound has an RRF value less than the 
criteria, use professional judgment for detects based on mass spectral identification 
to qualify the data as estimated (J), and qualify non-detected compounds as 
unusable (R). 

c. For an opening CCV, if the Percent Difference value for any of the volatile target 
compounds is outside the limits in calibration criteria Table shown before, qualify 
detects as estimated (J) and non-detected compounds as estimated (UJ). 

d. For a closing CCV, if the Percent Difference value for any volatile target compound 
is outside the limits in calibration criteria table, qualify detects as estimated (J) and 
non-detected compounds as estimated (UJ). 

e. If the volatile target compounds meet the acceptable criteria for RRF and the 
Percent Difference, no qualification of the data is necessary. 
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f. No qualification of the data is necessary on the DMC RRF and the Percent 
Difference data alone. Use professional judgment to evaluate the DMC RRF and 
Percent Difference data in conjunction with the DMC recoveries to determine the 
need for qualification of data. 

Notes: If the laboratory has failed to provide adequate calibration information, inform the 
Region's designated representative to contact the laboratory and request the 
necessary information. If the information is not available, the reviewer must use 
professional judgment to assess the data. 

State in the Data Review Narrative, if possible, the potential effects on the data due 
to calibration criteria exceedance. 

Note, for Contract Laboratory COR action, if calibration criteria are grossly 
exceeded. 

Table. Continuing Calibration Actions for Low/Medium Volatile Analysis- Summary 

CrU~rl11 for Op~nlng CrU~rlA for Action 
CCV Clo\ineCCV Det~ct ~on-det«t 

CC\' not p~rfonued CC'\' not ~1fo1med U!oc p10fcssiounl Usc profcssioUlll 
nl reqmred fr~ueucy al required judgment JUd!_Dllelll 

frequencv R R 
CC\' not pet'fo1med CC\' uot ~rf01med Use professional Use professional 
at specified at specified jud~eut jud!Uueut 
couceutnuiou couceutrntion 
RRF ~. Miuiwum RRF • Minimum Use professional R 
RRF in Table 2 for RRF in Table for JlldlUltenl 
tarJZel mm!Yie lnrlfel nunh1e J orR 
RRF ;... Miuimtun RRF ::: 1\lininnun No qunlificnhou No qtmhficnllon 
RRF iu Tnble 1 for RRF iu Tobie for 
tnrJXel nnnh1e lnrael nunh1e 
0 oD outside the 0 oD outside the J UJ 
Opemnp. Ma~uunm Closin[l Mnximnm 
0 o0 lnuus in Table 2 I! aD limi Is 111 Table 
for tarcel aunh1e for lnr~Zel ara.1h1e 
o oO withm the 0 o0 within the No qunbficntioo No qunlificnlioo 
iuduo;i\·e Openin!l incltL~ive Clo<;illlt 
Mnximmu 0 oD liulirs Mnximum 0 oD 
io T:.ble :! for t:.r~et limils in Tnble for 
aunl\1e taru;et nunl\1e 
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BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _ x_ 
Criteria were not met 
and/or see below __ 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks apply only to blanks associated with the 
samples, including trip, equipment, and laboratory blanks. If problems with any blanks exist, all data 
associated with the case must be carefully evaluated to determine whether or not there is an inherent 
variability in the data for the case, or if the problem is an isolated occurrence not affecting other data. 

List the contamination in the blanks below. High and low levels blanks must be treated separately. 

The concentration of a target analyte in any blank must not exceed its Contract Required 
Quantitation Limit (CRQL) (2x CRQLs for Methylene chloride, Acetone, and 2-Butanone). TIC 
concentration in any blanks must be s 5.0 ~g/L for water (0.0050 mg/L for TCLP leachate) and s 5.0 
~g/kg for soil matrices. 

Laboratory blanks 

The method blank, like any other sample in the SDG, must meet the technical acceptance criteria for 
sample analysis. 

DATE 
ANALYZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

_No_target_analyte_detected_in_method_blanks. ______________ _ 

Field/Equipment/Trip blank 

If field or trip blanks are present, the data reviewer should evaluate this data in a similar fashion as 
the method blanks. 

DATE 
ANALYZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

_No_target_analytes_detected_in_the_field/trip/equipment_blanks_associated_with_this_data __ 
_package .. _________________________ _ 
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All criteria were met _ X_ 
Criteria were not met 
and/or see below 

BLANK ANALYSIS RESULTS (Section 3) 

Blank Actions 

Note: All fields blank results associated with a particular group of samples (may exceed 
one per case) must be used to qualify data. Trip blanks are used to qualify only 
those samples with which they were shipped. Blanks may not be qualified because 
of contamination in another blank. Field blanks and trip blanks must be qualified for 
system monitoring compounds, instrument performance criteria, and spectral or 
calibration QC problems. 

Samples taken from a drinking water tap do not have associated field blanks. 

When applied as described in the Table below, the contaminant concentration in the 
blank is multiplied by the sample dilution factor. 

Table. Blank and TCLP/SPLP LEB Actions for Low/Medium Volatile Analysis 

Blank Type Blank Result Sample Result Action for Samples 
Detects Not detected No qualification required 

< CRQL* 
< CRQL* Repot1 CRQL value with a U 
> CRQL* No qualification required 

Method, < CRQL* Report CRQL value with a U 
Storage, Field. ~ CRQL* and$ Report blank value for sample 
Tlip, > CRQL * blank concentration concentration with a U 
TCLP/SPLP ~ CRQL * and > No qualification required 
LEB. blank concentration 
lustnunent** 

= CRQL* 
S CRQL* Report CRQL value with a U 
> CRQL* No qualification required 

Gross Detects 
Report blank value for sample 

contamination concentration with a U 

* 2x the CRQL for methylene chloride, 2-butanone and acetone. 
** Qualifications based on instrument blank results affect only the sample analyzed 
immediately after the sample that has target compounds that exceed the calibration 
range or non-target compounds that exceed 100 ~g/L. 

Action Levels (ALs) should be based upon the highest concentration of contaminant determined in 
any blank. Do not qualify any blank with another blank. The Als for samples which have been diluted 
should be corrected for the sample dilution factor and/or% moisture, where applicable. No positive 
sample results should be reported unless the concentration of the compound in the samples exceeds 
the ALs: 

lS 
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Notes: 

High and low level blanks must be treated separately 
Compounds qualified "U" for blank contamination are still considered "hits" when qualifying for 
calibration criteria. 

CONTAMINATION COMPOUND CONC/UNITS AUUNITS SOL AFFECTED 
SOURCE/LEVEL SAMPLES 

' 

.J 

! -
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DEUTERATED MONITORING COMPOUNDS (DMCs) 

All criteria wen~ met _x_ 
Criteria were not mel 
and/or see below _ 

Laboratory performance of individual samples is established by evaluation of surrogate spike (DMCs) 
recoveries. All samples are spiked with surrogate compounds prior to sample analysis. The accuracy 
of the analysis is measured by the surrogate percent recovery. Since the effects of the sample matrix 
are frequently outside the control of the laboratory and may present relatively unique problems, the 
validation of data is frequently subjective and demands analytical experience and professional 
judgment. 

Table. Volatile Deuterated Monitoring Compounds (DMCs) and Recovery Limits 

DMC %R for Water Sample %R for SoU Sample 
Vinyl chlolide-d3 60-135 30-150 
Chloroethane-d5 70-130 30-150 
1.1-Dichloroethene-d2 60-125 45-110 
2-Butauone-d5 40-130 20-135 
Chlorofom1-d 70-125 40-150 
1.2-DicWoroethane-d4 70-125 70-130 
Benzene-d6 70-125 20-135 
1.2-DicWoropropane-d6 70-120 70-120 
T o1uene-d8 80-120 30-130 
trans-1.3- 60-125 30-135 
Dichloropropene-d4 
2-Hexanone-d5 45-130 20-135 
1.1,2,2- 65-120 45-120 
T etrachloroethane-d2 
1 ,2-Dichlorobenzene-d4 80-120 75-120 

NOTE: The recovery limits for any of the compounds listed in the above Table may be 
expanded at any time during the period of performance if the United States 
Environmental Protection Agency (EPA) determines that the limits are too restrictive. 

Action: 

Are recoveries for DMCs in volatile samples and blanks must be within the limits specified in the 
Table above. Yes? or No? 

NOTE: The recovery limits for any of the compounds listed in the Table above may be 
expanded at any time during the period of performance if USEPA determines that 
the limits are too restrictive. 
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List the DMCs that may fail to meet the recovery limits 

Sample ID Date DMCs %Recovery Action 

Note: DMCs recoveries within the required limits and within the guidance document performance 
criteria (80 - 120). Other non·deuterated surrogates added to the samples, % recoveries within 
laboratory control limits. 

Note: Any sample which has more than 3 DMCs outside the limits must be reanalyzed. 

Action: 

1. For any recovery greater than the upper acceptance limit: 
a. Qualify detected associated volatile target compounds as estimated high (J+). 
b. Do not qualify non·detected associated volatile target compounds. 

2. For any recovery greater than or equal to 1 0%, and less than the lower acceptance limit: 
a. Qualify detected associated volatile target compounds as estimated low (J-). 
b. Qualify non-detected associated volatile target compounds as estimated (UJ). 

3. For any recovery less than 10%: 
a. Qualify detected associated volatile target compounds as estimated low (J-). 
b. Qualify non-detected associated volatile target compounds as unusable (R). 

4. For any recovery within acceptance limits, no qualification of the data is necessary. 
5. In the special case of a blank analysis having DMCs out of specification, the reviewer must 

give special consideration to the validity of associated sample data. The basic concern is 
whether the blank problems represent an isolated problem with the blank alone, or whether 
there is a fundamental problem with the analytical process. For example, if one or more 
samples in the batch show acceptable DMC recoveries, the reviewer may choose to 
consider the blank problem to be an isolated occurrence. However, even if this judgment 
allows some use of the affected data, note analytical problems for Contract Laboratory COR 
action. 

6. If more than three DMCs are outside of the recovery limits for Low/Medium volatiles analysis 
and the sample was not reanalyzed, note under Contract Problems/Non-Compliance. 

Table. Deuterated Monitoring Compound (DMC) Recovery Actions for Low/Medium Volatiles Analyses 
-Summary 

Action 
Criteria Detect Associated Non-detected Associated 

Compounds Compounds 

%R < 10% J. R 

10% 5 %R < Lower Acceptauce Limit J- UJ 

Lower Acceptance Limit ~ ~-oR ::: Upper No qualification No qualification 
Acceptnuce Limit 

%R > Upper Acceptance Limit J+ No qualification 
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TABLE. VOLATILE DEUTERATED MONITORING COMPOUNDS (DMCs) AND THE ASSOCIATED 
TARGET COMPOUNDS 

Vinyl chloride-dJ (DMC-l} Chloroetbane-ds (DMC-2) I.l-Dicbloroethene-d: (DMC-3) 
Vinyl chloride Dichloroditluorowetbane trans-1.2 -Dichloroetbeue 

Chloromethane cis-1.2-DicWoroetbene 
Bromomethane 1.1-Dichloroethene 
Chloroetbane 
Carbon disulfide 

2-Butanone-ds (DMC-4) Cbloroform-d (Dl\IC-5) 1.2-Dicbloroetbane-dc CDMC-6l 
Acetone 1.1-Dichloroetbane T ricWorofluoromethane 
2-Butauoue Bromochloromethaue 1.1.2-Tricbloro-1,2.2-trifluoroetbane 

Chloroform Methyl acetate 
DibromocWorometbane Methylene chloride 
Bromoform Metbyl-tert-butyl ether 

1.1.1-T richloroetbaue 
Carbon tetrachloride 
1.2 -Dibromoethane 
1.2-Dichloroethane 

Benzene-d. (Dl\IC-7) 1,2-Dicbloropropane-dt Toluene-cia (DMC-9) 
(I)MC-8) 

' Benzene Cyclohexane T ricWoroethene 
Metbylcyclobexane Toluene 
1.2-Dicbloropropane Tetracbloroetbene 
Bromodiclt1oromethrute Ethyl benzene 

o-Xy1ene 
m.p-Xylene 
Styrene 
Isopropyl benzene 

trans-1,3-Dichloropropene-d. 2-Hexanone-ds (DMC-11) 1.1,2,2-Tetrachloroetbane-d1 
(DMC-10) (DMC-12) 
cis-1 .3-0icbloropropene 4-Metbyl-2-peutrulone 1,1 ,2,2,-T etmchloroethane 
trans-1 .3-Dicbloropropene 2-Hexanone 1.2-Dibromo-3-chloropropane 
1.1.2-T richloroethaue 

1,2-Dichlorobenzene-d. 
(DMC-13) 
CWorobenzeue 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.2 -Dichlorobenzene 
1.2 .4-T richlorobenzene 
1.2.3-Trichlorobenzeoe 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 

All criteria were met __ 
Criteria were not met 
and/or see below _ x_ 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. This data alone cannot be used to evaluate the precision and accuracy of individual 
samples. If any % R in the MS or MSD falls outside the designated range, the reviewer should 
determine if there are matrix effects, i.e. LCS data are within the QC limits but MS/MSD data are 
outside QC limit. 

NOTES: Data for MS and MSDs will not be present unless requested by the Region. 
Notify the Contract Laboratory COR if a field or trip blank was used for the 
MSand MSD. 

For a Matrix Spike that does not meet criteria, apply the action to only the field sample used to 
prepare the Matrix Spike sample. If it is clearly stated in the data validation materials that the 
samples were taken through incremental sampling or some other method guaranteeing the 
homogeneity of the sample group, then the entire sample group may be qualified. 

1. MS/MSD Recoveries and Precision Criteria 

The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target 
analytes are expected in the sample. If target analytes are not expected, MS/MSD should be 
analyzed. 

List the %Rs, RPD of the compounds which do not meet the criteria. 

Sample ID:_ JC34263-3MS, __ _ 
Sample ID:_ JC34583-1 MS, __ _ 
Sample ID:_JC34340-16MS/-16MSD_ 
Sample ID:_JC34496-12MS/-12MSD_ 
Sample ID:_JC34831-1MS/-1MSD_ 

The QC reported here applies to the following samples: 
JC34496-2, JC34496-3, JC34496-4 

JC34263-3 Spike MS MS 

Matrix!Levei: __ Groundwater __ _ 
Matrix/Level: Groundwater __ _ 
Matrix/Level: Groundwater __ _ 
Matrix/Level: Groundwater __ _ 
Matrix/Level: Groundwater __ _ 

Method: SW846 8260C 

Compound ug/1 Q ug/1 ug/1 % Limits 
1,3-Butadiene NO 50 4.5 9* a 10-167 

(a) Outside control limits due to matrix interference. 
* = Outside of Control Limits. 

Note: MS/MSD % recoveries and RPD within laboratory control limits except in the cases 
described in this document. No action taken, MS recovery results apply to the 
unspiked sample. Unspiked sample was from another job. 
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Note: 

* 

* 

Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL =upper 
limit. 
If QC limits are not available, use limits of 70 - 130 %. 

1. No qualification of the data is necessary on MS and MSD data alone. However, using 
professional judgment, the validator may use the MS and MSD results in conjunction with 
other QC criteria and determine the need for some qualification of the data. 

QUALITY o/oR<LL o/oR>UL 
Positive results J J 
Nondetects results R Accept 

MS/MSD criteria apply only to the unspiked sample, its dilutions, and the associated MS/MSD 
samples: 

If the % R for the affected compounds were < LL (or 70 %), qualify positive results (J) and 
nondetects (UJ). 
If the % R for the affected compounds were > UL (or 130 %), only qualify positive results 
(J). 
If 25% or more of all MS/MSD o/oR were< LL (or 70 %) or if two or more MS/MSD %Rs 
were< 10%, qualify all posiUve results (J) and reject nondetects (R). 

A separate worksheet should be used for each MS/MSD pair. 
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LABORATORY CONTROL SAMPLE (LCS) ANALYSIS 

All criteria were met _x_ 
Criteria were not met 
and/or see below __ 

This data is generated to determine accuracy of the analytical method for various matrices. 

1. LCS Recoveries Criteria 

Where LCS spiked with the same analyte at the same concentrations as the MSIMSD? 
Yes or No. If no make note in data review memo. 
List the %R of compounds which do not meet the criteria 

LCSID COMPOUND %R QC LIMIT 

_Recoveries_(blank_spike)_within_laboratory_control_limits. ___________ _ 

Note: 

* QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper 
limit. 

* If QC limits are not available, use limits of 70 -130 %. 

Actions: 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

All analytes in the associated sample results are qualified for the following criteria. 

If 25 % of the LCS recoveries were < LL (or 70 %), qualify all positive results G) and reject 
nondetects (R). 
If two or more LCS were below 1 0 %, qualify all positive results as (J) and reject 
nondetects (R). 

2. Frequency Criteria: 

Where LCS analyzed at the required frequency and for each matrix? Yes or No. 
If no, the data may be affected. Use professional judgment to determine the severity of the effect and 
qualify data accordingly. Discuss any actions below and list the samples affected. 
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IX. FIELD/LABORATORY DUPLICATE PRECISION 

Sample IDs: _JC34496-3/-3DUP~~-
Sample IDs: _JC34583-4/-4DUP __ _ 

All criteria were met _ X_ 
Criteria were not met 
and/or see below __ 

Matrix:_ Groundwater_ 
Matrix:_ Groundwater_ 

Field/laboratory duplicates samples may be taken and analyzed as an indication of overall precision. 
These analyses measure both field and lab precision; therefore, the results may have more variability 
than laboratory duplicates which only laboratory performance. It is also expected that soil duplicate 
results will have a greater variance than water matrices due to difficulties associated with collecting 
identical field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 

NOTE: In the absence of QAPP guidance for validating data from field duplicates, the 
following action will be taken. 

Identify which samples within the data package are field duplicates. Estimate the relative percent 
difference (RPD) between the values for each compound. Use professional judgment to note large 
RPDs (> 50%) in the narrative. 

COMPOUND SQL SAMPLE DUPLICATE RPD ACTION 
CONC. CONC. 

Field/laboratory duplicate analyzed with this data package. PRO within required criteria, ~ 50 % for 
target analytes detected at concentration > 5x the SQL. 

Actions: 

Qualify as estimated positive results (J) and nondetects (UJ) for the compound that exceeded the 
above criteria. For organics, only the sample and duplicate will be qualified. 

If an RPD cannot be calculated because one or both of the sample results is not detected, the 
following actions are suggested based on professional judgment: 

If one sample result is not detected and the other is greater than 5x the SQL qualify (J/UJ). 

If one sample value is not detected and the other is greater than 5x the SQL and the SOLs for the 
sample and duplicate are significantly different, use professional judgment to determine if 
qualification is appropriate. 

If one sample value is not detected and the other is less than 5x, use professional judgment to 
determine if qualification is appropriate. 

If both sample and duplicate results are not detected, no action is needed. 
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All criteria were met _ x_ 
Criteria were not met 
and/or see below __ 

X. INTERNAL STANDARD PERFORMANCE 

The assessment of the internal standard (IS) parameter is used to assist the data reviewer in 
determining the condition of the analytical instrumentation. 

DATE SAMPLE ID IS OUT IS AREA ACCEPTABLE ACTION 
RANGE 

Internal standard area counts within the required criteria for all samples. 

Action: 

1. If an internal standard area count for a sample or blank is greater than 200.0% of the area for 
the associated standard (opening CCV or mid-point standard from initial calibration) (see 
Table below): 
a. Qualify detects for compounds quantitated using that internal standard as estimated 

low (J-). 
b. Do not qualify non-detected associated compounds. 

2. If an internal standard area count for a sample or blank is less than 20.0% of the area for the 
associated standard (opening CCV or mid-point standard from initial calibration): 
a. Qualify detects for compounds quantitated using that internal standard as estimated 

high (J+). 
b. Qualify non-detected associated compounds as unusable (R). 

3. If an internal standard area count for a sample or blank is greater than or equal to 20.0%, 
and less than or equal to 200% of the area for the associated standard opening CCV or mid
point standard from initial calibration, no qualification of the data is necessary. 

4. If an internal standard RT varies by more than 30.0 seconds: Examine the chromatographic 
profile for that sample to determine if any false positives or negatives exist. For shifts of a 
large magnitude, the reviewer may consider partial or total rejection of the data for that 
sample fraction. Detects should not need to be qualified as unusable (R) if the mass spectral 
criteria are met. 

5. If an internal standard RT varies by less than or equal to 30.0 seconds, no qualification of the 
data is necessary. 

Note: Inform the Contract Laboratory Program Project Officer (CLP PO) if the internal 
standard performance criteria are grossly exceeded. Note in the Data Review 
Narrative potential effects on the data resulting from unacceptable internal standard 
performance. 
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6. If required internal standard compounds are not added to a sample or blank, qualify detects 
and non-detects as unusable (R). 

7. If the required internal standard compound is not analyzed at the specified concentration in a 
sample or blank, use professional judgment to qualify detects and non-detects. 

Table. Internal Standard Actions for Low/Medium Volatiles Analyses- Summary 

Action 

Criteria Detected N on-lletected 
Associated Associated 

Compounds* Compounds* 

Area counts> 200% of 12-hour standard (opening CCV or J- No 
mid-point standard from initial calibration) qualification 
Area counts< 200/o of 12-hotu· standard (opening CCV or J+ R 
mid-point standard from initial calibration) 
Area counts~ 50% but::: 200% of 12-hour standard (opening 

No qualification 
CCV or mid-point standard from initial calibration) 
RT difference> 30.0 seconds between samples and 12-hom· 
standard (opening CCV or mid-point standard ti:om initial R ** R 
calibration) 
RT difference :5 30.0 seconds between samples and 12-hom· 
standard (opening CCV or mid-point standard from initial No qualification 
calibration) 

* For volatile compounds associated to each internal standard, see TABLE- VOLATILE TARGET ANAL YTES, 
DEUTERATED MONITORING COMPOUNDS WITH ASSOCIATED INTERNAL STANDARDS FOR QUANTITATION in 
SOM02.2, Exhibit D, available at: http://www.epa.gov/superfund/programs/clp/download/som/som22d.pdf 
** Detects should not need to be qualified as unusable (R) if the mass spectral criteria are met. 
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TARGET COMPOUND IDENTIFICATION 

Criteria: 

All criteria were met _x_ 
Criteria were not met 
and/or see below _ 

Is the Relative Retention Times (RRTs) of reported compounds within ±0.06 RRT units of the 
standard RRT [opening Continuing Calibration Verification (CCV) or mid-point standard from the 
initial calibration]. Yes? or No? 

list compounds not meeting the criteria described above: 

Sample 10 Compounds Actions 
----------------------------------------------------------------------------------------------------------------------------------

Mass spectra of the sample compound and a current laboratory-generated standard [i.e., the mass 
spectrum from the associated calibration standard (opening CCV or mid-point standard from initial 
calibration)] must match according to the following criteria: 

a. All ions present in the standard mass spectrum at a relative intensity greater than 
10% must be present in the sample spectrum. 

b. The relative intensities of these ions must agree within ±20% between the standard 
and sample spectra (e.g., for an ion with an abundance of 50% in the standard 
spectrum, the corresponding sample ion abundance must be between 30-70%). 

c. Ions present at greater than 1 0% in the sample mass spectrum, but not present in 
the standard spectrum, must be evaluated by a reviewer experienced in mass 
spectral interpretation. 

List compounds not meeting the criteria described above: 

Sample 10 Compounds Actions 
----------------------------------------------------------------------------------------------------------------------------------
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Action: 

1. The application of qualitative criteria for GC/MS analysis of target compounds requires 
professional judgment. It is up to the reviewer's discretion to obtain additional information 
from the laboratory. If it is determined that incorrect identifications were made, qualify all 
such data as unusable (R). 

2. Use professional judgment to qualify the data if it is determined that cross-contamination has 
occurred. 

3. Note in the Data Review Narrative any changes made to the reported compounds or 
concerns regarding target compound identifications. Note, for Contract Laboratory COR 
action, the necessity for numerous or significant changes. 

TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

NOTE: Tentatively identified compounds should only be evaluated when requested by a 
party from outside of the Hazardous Waste Support Section (HWSS). 

List TICs 

Sample ID Compound Sample ID Compound 

--------------------------------------------------------------------------------------------------------------------------------------------------

Action: 

1. Qualify all TIC results for which there is presumptive evidence of a match (e.g. greater than 
or equal to 85% match) as tentatively identified (NJ), with approximated concentrations. TICs 
labeled "unknown" are qualified as estimated (J). 

2. General actions related to the review of TIC results are as follows: 
a. If it is determined that a tentative identification of a non-target compound is 

unacceptable, change the tentative identification to "unknown" or another 
appropriate identification, and qualify the result as estimated (J). 

b. If all contractually-required peaks were not library searched and quantitated, the 
Region's designated representative may request these data from the laboratory. 

3. In deciding whether a library search result for a TIC represents a reasonable identification, 
use professional judgment. If there is more than one possible match, report the result as 
Meither compound X or compound Y". If there is a lack of isomer specificity, change the TIC 
result to a nonspecific isomer result (e.g., 1 ,3,5-trimethyl benzene to trimethyl benzene 
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isomer) or to a compound class (e.g., 2-methyl, 3-ethyl benzene to a substituted aromatic 
compound). 

4. The reviewer may elect to report all similar compounds as a total (e.g., all alkanes may be 
summarized and reported as total hydrocarbons). 

5. Target compounds from other fractions and suspected laboratory contaminants should be 
marked as "non-reportable". 

6. Other Case factors may influence TIC judgments. If a sample TIC match is poor, but other 
samples have a TIC with a valid library match, similar RRT, and the same ions, infer 
identification information from the other sample TIC results. 

7. Note in the Data Review Narrative any changes made to the reported data or any concerns 
regarding TIC identifications. 

8. Note, for Contract Laboratory COR action, failure to properly evaluate and report TICs 
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All criteria were met _x_ 
Criteria were not met 
and/or see below _ 

SAMPLE QUANTITATION AND REPORTED CONTRACT REQUIRED QUANTITATION LIMITS 
(CRQLS) 

Action: 
1. If any discrepancies are found, the Region's designated representative may contact the laboratory 
to obtain additional information that could resolve any differences. If a discrepancy remains 
unresolved, the reviewer must use professional judgment to decide which value is the most accurate. 
Under these circumstances, the reviewer may determine that qualification of data is warranted. Note 
in the Data Review Narrative a description of the reasons for data qualification and the qualification 
that is applied to the data. 
2. For non-aqueous samples, in the percent moisture is less than 70.0%, no qualification of the data 
is necessary. If the percent moisture is greater than or equal to 70.0% and less than 90.0%, qualify 
detects as estimated (J) and non-detects as approximated (UJ). If the percent moisture is greater 
than or equal to 90.0%, qualify detects as estimated (J) and non-detects as unusable (R) (see Table 
below). 
3. Note, for Contract Laboratory COR action, numerous or significant failures to accurately quantify 
the target compounds or to properly evaluate and adjust CRQLs. 
4. Results between MDL and CRQL should be qualified as estimated "J". 
5. Results < MDL should be reported at the CRQL and qualified "U". MDLs themselves are not 
reported. 

Table. Percent Moisture Actions for Low/Medium Volatiles Analysis for Non-Aqueous Samples 

Criteria Action 
Detected Associated Non-detected Associated 
Compounds Compounds 

%Moisture< 70.0 No qualification 
70.0 < % Moisture < 90.0 J UJ 
%Moisture> 90.0 J R 

The sample quantitation evaluation is to verify laboratory quantitation results. In the space below, 
please show a minimum of one sample calculation: 

Sample ID 

JC34496-12 MS 1,3-butadiene RF = 0.619 

[] = (135409)(50)/(0.619)(233443) = 46.9 ppb Ok 
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B. Percent Solids 

List samples which have ~ 70 % solids 

QUANTITATION LIMITS 

A. Dilution performed 

SAMPLE ID DILUTION FACTOR 

~ 

All criteria were met _ X_ 
Criteria were not met 
and/or see below _ 

REASON FOR DILUTION 
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OTHER ISSUES 

A. System Performance 

AD criteria were met _x_ 
Criteria were not met 
and/or see below_ 

List samples qualified based on the degradation of system performance during simple analysis: 

Sample ID Comments Actions 
--------------------------------------------------------------------------------------------------------------------------------------------------
_No _degradation_of_system_performance_observed. 

Action: 

Use professional judgment to qualify the data if it is determined that system performance has 
degraded during sample analyses. Inform the Contract Laboratory Program COR any action as a 
result of degradation of system performance which significantly affected the data. 

B. Overall Assessment of Data 

List samples qualified based on other issues: 

Sample ID Comments Actions 
--------------------------------------------------------------------------------------------------------------------------------------------------
_No_additional_issues_observed_that_require_qualification_of_the_data._Results_are_valid_and _ 
_ can_be_used_for _decission_purposes. ___ _ 

Action: 
1. Use professional judgment to determine if there is any need to qualify data which were not 

qualified based on the Quality Control (QC) criteria previously discussed. 
2. Write a brief narrative to give the user an indication of the analytical limitations of the data. Inform 

the Contract Laboratory COR the action, any inconsistency of the data with the Sample Delivery 
Group (SDG) Narrative. If sufficient information on the intended use and required quality of the 
data is available, the reviewer should include their assessment of the usability of the data within 
the given context. This may be used as part of a formal Data Quality Assessment (DQA). 
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SOG No: 
Analysis: 
Location: 

Critical issues: 
Major: 
Minor: 

JC34496 
SW846-82 700 
BMSMC, Building 5 Area 

EXECUTIVE NARRATIVE 

Laboratory: 
Number of Samples: 

41
h Q 2016 Groundwater Sampling-Onsite Wells 

Humacao, PR 

Accutest, New Jersey 
10 

SUMMARY: Ten (10) samples were analyzed for selected SVOCs following method 

SW846-82700 and Selected PAHs and 1,4-0ioxane were also analyzed by SW846·82700 
using the selective ion monitoring (SIM) technique. The sample results were assessed 
according to USEPA data validation guidance documents in the following order of 

precedence: EPA Hazardous Waste Support Section, SOP HW·35A, July 2015 -Revision 0. 

Semivolatile Data Validation. The QC criteria and data validation actions listed on the 
data review worksheets are from the primary guidance document, unless otherwise 

noted. 

Results are valid and can be used for decision making purposes. 

None 
None 
None 

Critical findings: None 
None Major findings: 

Minor findings: 

COMMENTS: 

Reviewers Name: 

Signature: 
Date: 

1. All samples extracted and analyzed within method recommended holding time except 
for the cases described in the Data Review Worksheet. Sample preservation was 
appropriate. 

Samples JC34496-12, JC34496·12MS/JC34496·12MSD were extracted outside the 
method recommended holding time. Results were qualified as estimated (J or UJ) in 
affected samples. 

2. Initial and continuing calibration verifications meet the method and guidance document 
required performance criteria except in the cases described in the Data Review 
Worksheet. Results for were qualified as estimated (J or UJ) in affected samples. 

No closing calibration verification included in data package. No action taken, professional 
judgment. 

QC samples were not validated. 

Results are valid and can be used for decision making purposes. 

Rafael Infante 



---

SAMPLE ORGANIC DATA SAMPLE SUMMARY 

Sample ID: JC34496-1 
Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 
Matrix: Groundwater 

METHOD: 8270D 
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable 

2-Chlorophenol 5.1 ug/1 1 u Yes 
4-Chloro-3-methyl phenol 5.1 ug/1 1 u Yes 
2,4-Dich I oro phenol 2.0 ug/1 1 u Yes 
2,4-Dimethylphenol 5.1 ug/1 1 u Yes 
2,4-Dinitrophenol 10 ug/1 1 u Yes 
4,6-Din itro-o-cresol 5.1 ug/1 1 u Yes 
2-Methylphenol 2.0 ug/1 1 u Yes 
3&4-Methylphenol 2.0 ug/1 1 u Yes 
2-Nitrophenol 5.1 ug/1 1 u Yes 
4-Nitrophenol 10 ug/1 1 u Yes 
Pentachlorophenol 4.1 ug/1 1 u Yes 
Phenol 2.0 ug/1 1 u Yes 
2,3,4,6-Tetrachlorophenol 5.1 ug/1 1 u Yes 
2,4,5-Trichlorophenol 5.1 ug/1 1 u Yes 
2,4,6-Trichlorophenol 5.1 ug/1 1 u Yes 
Acenaphthene 1.0 ug/1 1 u Yes 
Acenaphthylene 1.0 ug/1 1 u Yes 
Acetophenone 2.0 ug/1 1 u Yes 
Anthracene 1.0 ug/1 1 u Yes 
Atrazine 2.0 ug/1 1 u Yes 
Benzaldehyde 5.1 ug/1 1 u Yes 
Benzo(a)anthracene 1.0 ug/1 1 u Yes 
Benzo(a)pyrene 1.0 ug/1 1 u Yes 
Benzo(b)fluoranthene 1.0 ug/1 1 u Yes 
Benzo(g,h,i)perylene 1.0 ug/1 1 u Yes 
Benzo(k)fluoranthene 1.0 ug/1 1 u Yes 
4-Bromophenyl phenyl ether 1.0 ug/1 1 u Yes 
Butyl benzyl phthalate 2.0 ug/1 1 u Yes 
1,1'-Biphenyl 1.0 ug/1 1 u Yes 

2-Chloronaphthalene 2.0 ug/1 1 u Yes 
4-Chloroaniline 5.1 ug/1 1 u Yes 
Carbazole 1.0 ug/1 1 u Yes 
Caprolactam 2.0 ug/1 1 u Yes 
Chrysene 1.0 ug/1 1 u Yes 
bis(2-Chloroethoxy)methane 2.0 ug/1 1 u Yes 



bis{2-Chloroethy/)ether 2.0 ug/1 1 u Yes 

bis{2-Chloroisopropyl)ether 2.0 ug/1 1 u Yes 

4-Chlorophenyl phenyl ether 2.0 ug/1 1 u Yes 

2,4-Dinitrotoluene 1.0 ug/1 1 u Yes 

2,6-Dinitrotoluene 1.0 ug/1 1 u Yes 

3,3'-Dichlorobenzidine 2.0 ug/1 1 u Yes 

Dibenzo(a,h)anthracene 1.0 ug/1 1 u Yes 

Dibenzofuran 5.1 ug/1 1 u Yes 

Di-n-butyl phthalate 2.0 ug/1 1 u Yes 

Di-n-octyl phthalate 2.0 ug/1 1 u Yes 

Diethyl phthalate 2.0 ug/1 1 u Yes 

Dimethyl phthalate 2.0 ug/1 1 u Yes 

bis(2-Ethylhexyl)phthalate 2.0 ug/1 1 u Yes 

Fluoranthene 1.0 ug/1 1 u Yes 

Fluorene 1.0 ug/1 1 u Yes 

Hexachlorobenzene 1.0 ug/1 1 u Yes 

Hexachlorobutadiene 1.0 ug/1 1 u Yes 

Hexachlorocyclopentadiene 11 ug/1 1 u Yes 

Hexachloroethane 2.0 ug/1 1 u Yes 

lndeno(1,2,3-cd)pyrene 1.0 ug/1 1 u Yes 

lsophorone 2.0 ug/1 1 u Yes 
1-Methylnaphthalene 1.0 ug/1 1 u Yes 

2-Methylnaphthalene 1.0 ug/1 1 u / Yes 
2-Nitroaniline 5.1 ug/1 1 UJ / Yes 

3-Nitroaniline 5.1 ug/1 1 u Yes 

4-Nitroaniline 5.1 ug/1 1 u Yes 

Nitrobenzene 2.0 ug/1 1 u Yes 

N-Nitroso-di-n-propylamine 2.0 ug/1 1 u Yes 

Nitrosodiphenylamine 5.1 ug/1 1 u Yes 

Phenanthrene 1.0 ug/1 1 u Yes 

Pyrene 1.0 ug/1 1 u Yes 

1,2,4,5-Tetrachlorobenzene 2.0 ug/1 1 u Yes 

METHOD: 82700 (SIM} 

Benzo(a)anthracene 0.051 ug/1 1 u Yes 

Benzo(a)pyrene 0.051 ug/1 1 u Yes 

Benzo(b)fluoranthene 0.10 ug/1 1 u Yes 

Benzo(k}fluoranthene 0.10 ug/1 1 u Yes 

Chrysene 0.10 ug/1 1 u Yes 
Dibenzo(a,h)anthracene 0.10 ug/1 1 u Yes 
lndeno{1,2,3-cd)pyrene 0.10 ug/1 1 u Yes 

Naphthalene 0.10 ug/1 1 u Yes 

1,4-Dioxane 1.61 ug/1 1 Yes 



Sample 10: JC34496-2 
Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 
Matrix: AQ- Field Blank Water 

METHOD: 8270D 
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable 

2-Chlorophenol 5.3 ug/1 1 u Yes 
4-Chloro-3-methyl phenol 5.3 ug/1 1 u Yes 

2,4-Dichlorophenol 2.1 ug/1 1 u Yes 

2,4-Dimethylphenol 5.3 ug/1 1 u Yes 
2,4-Dinitrophenol 11 ug/1 1 u Yes 
4,6-Din itro-o-cresol 5.3 ug/1 1 u Yes 
2-M ethyl phenol 2.1 ug/1 1 u Yes 

3&4-Methylphenol 2.1 ug/1 1 u Yes 

2-Nitrophenol 5.3 ug/1 1 u Yes 

4-Nitrophenol 11 ug/1 1 u Yes 
Pentachlorophenol 4.3 ug/1 1 u Yes 
Phenol 2.1 ug/1 1 u Yes 

2,3,4,6-Tetrachlorophenol 5.3 ug/1 1 u Yes 

2,4,5-Trichlorophenol 5.3 ug/1 1 u Yes 

2,4,6-Trichlorophenol 5.3 ug/1 1 u Yes 
Acenaphthene 1.1 ug/1 1 u Yes 
Acenaphthylene 1.1 ug/1 1 u Yes 

Acetophenone 2.1 ug/1 1 u Yes 

Anthracene 1.1 ug/1 1 u Yes 

Atrazine 2.1 ug/1 1 u Yes 

Benzaldehyde 5.3 ug/1 1 u Yes 
Benzo{a)anthracene 1.1 ug/1 1 u Yes 
Benzo{a)pyrene 1.1 ug/1 1 u Yes 

Benzo{b)fluoranthene 1.1 ug/1 1 u Yes 

Benzo{g,h,i}perylene 1.1 ug/1 1 u Yes 

Benzo{k)fluoranthene 1.1 ug/1 1 u Yes 

4-Bromophenyl phenyl ether 1.1 ug/1 1 u Yes 
Butyl benzyl phthalate 2.1 ug/1 1 u Yes 
1,1'-Biphenyl 1.1 ug/1 1 u Yes 
2-Chloronaphthalene 2.1 ug/1 1 u Yes 

4-Chloroaniline 5.3 ug/1 1 u Yes 

Carbazole 1.1 ug/1 1 u Yes 

Caprolactam 2.1 ug/1 1 u Yes 
Chrysene 1.1 ug/1 1 u Yes 
bis(2-Chloroethoxy)methane 2.1 ug/1 1 u Yes 
bis(2-Chloroethyl}ether 2.1 ug/1 1 u Yes 



bis(2-Chloroisopropyl)ether 2.1 ug/1 1 u Yes 
4-Chlorophenyl phenyl ether 2.1 ug/1 1 u Yes 
2,4-Dinitrotoluene 1.1 ug/1 1 u Yes 
2,6-Dinitrotoluene 1.1 ug/1 1 u Yes 

3,3'-Dichlorobenzidine 2.1 ug/1 1 u Yes 

Dibenzo(a,h)anthracene 1.1 ug/1 1 u Yes 

Dibenzofuran 5.3 ug/1 1 u Yes 
Di-n-butyl phthalate 2.1 ug/1 1 u Yes 
Di-n-octyl phthalate 2.1 ug/1 1 u Yes 

Diethyl phthalate 2.1 ug/1 1 u Yes 

Dimethyl phthalate 2.1 ug/1 1 u Yes 
bis(2-Ethylhexyl)phthalate 2.1 ug/1 1 u Yes 
Fluoranthene 1.1 ug/1 1 u Yes 
Fluorene 1.1 ug/1 1 u Yes 

Hexachlorobenzene 1.1 ug/1 1 u Yes 

Hexachlorobutadiene 1.1 ug/1 1 u Yes 

Hexachlorocyclopentadiene 11 ug/1 1 u Yes 
Hexachloroethane 2.1 ug/1 1 u Yes 
lndeno(1,2,3-cd)pyrene 1.0 ug/1 1 u Yes 
lsophorone 2.1 ug/1 1 u Yes 

1-Methylnaphthalene 1.1 ug/1 1 u Yes 

2-Methylnaphthalene 1.1 ug/1 1 u Yes 
2-Nitroaniline 5.3 ug/1 1 UJ I / Yes 
3-Nitroaniline 5.3 ug/1 1 u Yes 
4-Nitroaniline 5.3 ug/1 1 u Yes 

Nitrobenzene 2.1 ug/1 1 u Yes 

N-Nitroso-di-n-propylamine 2.1 ug/1 1 u Yes 
Nitrosodiphenylamine 5.3 ug/1 1 u Yes 
Phenanthrene 1.1 ug/1 1 u Yes 
Pyrene 1.1 ug/1 1 u Yes 

1,2,4,5-Tetrachlorobenzene 2.1 ug/1 1 u Yes 

METHOD: 82700 (SIM) 
Benzo(a)anthracene 0.053 ug/1 1 u Yes 
Benzo(a)pyrene 0.053 ug/1 1 u Yes 
Benzo(b )fluoranthene 0.11 ug/1 1 u Yes 

Benzo( k )flu oranthen e 0.11 ug/1 1 u Yes 

Chrysene 0.11 ug/1 1 u Yes 

Dibenzo(a,h)anthracene 0.11 ug/1 1 u Yes 

lndeno(1,2,3-cd)pyrene 0.11 ug/1 1 u Yes 
Naphthalene 0.11 ug/1 1 u Yes 
1,4-Dioxane 0.11 ug/1 1 u Yes 



Sample ID: JC34496-3 

Sample location: BMSMC Building 5 Area 
Sampling date: 12/22/2016 

Matrix: Groundwater 

METHOD: 8270D 
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable 

2-Chlorophenol 5.1 ug/1 1 u Yes 
4-Chloro-3-methyl phenol 5.1 ug/1 1 u Yes 
2,4-Dichlorophenol 2.0 ug/1 1 u Yes 

2,4-Dimethylphenol 5.1 ug/1 1 u Yes 

2,4-Dinitrophenol 10 ug/1 1 u Yes 

4,6-Din itro-o-cresol 5.1 ug/1 1 u Yes 
2-Methylphenol 2.0 ug/1 1 u Yes 

3&4-Methylphenol 2.0 ug/1 1 u Yes 

2-Nitrophenol 5.1 ug/1 1 u Yes 

4-Nitrophenol 10 ug/1 1 u Yes 

Pentachlorophenol 4.0 ug/1 1 u Yes 

Phenol 2.0 ug/1 1 u Yes 

2,3,4,6-Tetrachlorophenol 5.1 ug/1 1 u Yes 

2,4,5-Trichlorophenol 5.1 ug/1 1 u Yes 

2,4,6-Trichlorophenol 5.1 ug/1 1 u Yes 

Acenaphthene 1.0 ug/1 1 u Yes 

Acenaphthylene 1.0 ug/1 1 u Yes 

Acetophenone 2.0 ug/1 1 u Yes 

Anthracene 1.0 ug/1 1 u Yes 

Atrazine 2.0 ug/1 1 u Yes 

Benzaldehyde 5.1 ug/1 1 u Yes 

Benzo(a)anthracene 1.0 ug/1 1 u Yes 

Benzo(a)pyrene 1.0 ug/1 1 u Yes 

Benzo(b)fluoranthene 1.0 ug/1 1 u Yes 

Benzo(g,h,i)perylene 1.0 ug/1 1 u Yes 

Benzo(k)fluoranthene 1.0 ug/1 1 u Yes 

4-Bromophenyl phenyl ether 1.0 ug/1 1 u Yes 

Butyl benzyl phthalate 2.0 ug/1 1 u Yes 

1,1'-Biphenyl 1.0 ug/1 1 u Yes 
2-Chloronaphthalene 2.0 ug/1 1 u Yes 
4-Chloroaniline 5.1 ug/1 1 u Yes 

Carbazole 1.0 ug/1 1 u Yes 

Caprolactam 2.0 ug/1 1 u Yes 

Chrysene 1.0 ug/1 1 u Yes 

bis(2-Chloroethoxy)methane 2.0 ug/1 1 u Yes 

bis(2-Chloroethyl)ether 2.0 ug/1 1 u Yes 



bis(2-Chloroisopropyl)ether 2.0 ug/1 1 u Yes 
4-Chlorophenyl phenyl ether 2.0 ug/1 1 u Yes 
2,4-Dinitrotoluene 1.0 ug/1 1 u Yes 

2,6-Dinitrotoluene 1.0 ug/1 1 u Yes 
3,3'-Dichlorobenzidine 2.0 ug/1 1 u Yes 
Dibenzo(a,h)anthracene 1.0 ug/1 1 u Yes 
Dibenzofuran 5.1 ug/1 1 u Yes 
Di-n-butyl phthalate 2.0 ug/1 1 u Yes 

Di-n-cetyl phthalate 2.0 ug/1 1 u Yes 

Diethyl phthalate 2.0 ug/1 1 u Yes 
Dimethyl phthalate 2.0 ug/1 1 u Yes 
bis(2-Ethylhexyl)phthalate 2.0 ug/1 1 u Yes 
Fluoranthene 1.0 ug/1 1 u Yes 

Fluorene 1.0 ug/1 1 u Yes 

Hexachlorobenzene 1.0 ug/1 1 u Yes 
Hexachlorobutadiene 1.0 ug/1 1 u Yes 
Hexachlorocyclopentadiene 10 ug/1 1 u Yes 
Hexachloroethane 2.0 ug/1 1 u Yes 

lndeno(1,2,3-cd}pyrene 1.0 ug/1 1 u Yes 

lsophorone 2.0 ug/1 1 u Yes 
1-Methylnaphthalene 1.0 ug/1 1 u Yes 
2-Methylnaphthalene 1.0 ug/1 1 u Yes 
2-Nitroaniline 5.1 ug/1 1 uJ / / Yes 
3-Nitroaniline 5.1 ug/1 1 u Yes 

4-Nitroaniline 5.1 ug/1 1 u Yes 

Nitrobenzene 2.0 ug/1 1 u Yes 
N-Nitroso-di-n-propylamine 2.0 ug/1 1 u Yes 
Nitrosodiphenylamine 5.1 ug/1 1 u Yes 

Phenanthrene 1.0 ug/1 1 u Yes 

Pyrene 1.0 ug/1 1 u Yes 

1,2,4,5-Tetrachlorobenzene 2.0 ug/1 1 u Yes 

METHOD: 8270D (SIM) 
Benzo(a)anthracene 0.051 ug/1 1 u Yes 
Benzo(a)pyrene 0.051 ug/1 1 u Yes 
Benzo(b)fluoranthene 0.10 ug/1 1 u Yes 

Benzo (k )flu oranthene 0.10 ug/1 1 u Yes 

Chrysene 0.10 ug/1 1 u Yes 
Dibenzo(a,h)anthracene 0.10 ug/1 1 u Yes 
lndeno{1,2,3-cd)pyrene 0.10 ug/1 1 u Yes 
Naphthalene 0.10 ug/1 1 u Yes 

1,4-Dioxane 0.10 ug/1 1 u Yes 



Sample ID: JC34496-4 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 

Matrix: Groundwater 

METHOD: 82700 

Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable 

2-Chlorophenol 5.6 ug/1 1 u Yes 

4-Chloro-3-methyl phenol 5.6 ug/1 1 u Yes 

2,4-Dich lorophenol 2.2 ug/1 1 u Yes 

2,4-Dimethylphenol 5.6 ug/1 1 u Yes 
2,4-Dinitrophenol 11 ug/1 1 u Yes 

4,6-Din it ro-o-cresol 5.6 ug/1 1 u Yes 

2-M ethyl phenol 2.2 ug/1 1 u Yes 

3&4-Methylphenol 2.2 ug/1 1 u Yes 

2-Nitrophenol 5.6 ug/1 1 u Yes 

4-Nitrophenol 11 ug/1 1 UJ ; .; Yes 

Pentachlorophenol 4.4 ug/1 1 u Yes 

Phenol 2.2 ug/1 1 u Yes 

2,3,4,6-Tetrachlorophenol 5.6 ug/1 1 u Yes 

2,4,5-Trichlorophenol 5.6 ug/1 1 u Yes 

2,4,6-Trichlorophenol 5.6 ug/1 1 u Yes 

Acenaphthene 1.1 ug/1 1 u Yes 

Acenaphthylene 1.1 ug/1 1 u Yes 

Acetophenone 2.2 ug/1 1 u Yes 

Anthracene 1.1 ug/1 1 u Yes 

Atrazine 2.2 ug/1 1 u Yes 

Benzaldehyde 5.6 ug/1 1 u Yes 

Benzo( a )a nth racen e 1.1 ug/1 1 u Yes 

Benzo(a)pyrene 1.1 ug/1 1 u Yes 

Benzo(b )fluoranthene 1.1 ug/1 1 u Yes 

Benzo(g,h,i)perylene 1.1 ug/1 1 u Yes 

Benzo(k)fluoranthene 1.1 ug/1 1 u Yes 

4-Bromophenyl phenyl ether 1.1 ug/1 1 u Yes 
Butyl benzyl phthalate 2.2 ug/1 1 u Yes 

1,11-Biphenyl 1.1 ug/1 1 u Yes 

2-Chloronaphthalene 2.2 ug/1 1 u Yes 

4-Chloroaniline 5.6 ug/1 1 u Yes 

Carbazole 1.1 ug/1 1 u Yes 

Caprolactam 2.2 ug/1 1 u Yes 
Chrysene 1.1 ug/1 1 u Yes 

bis{2-Chloroethoxy)methane 2.2 ug/1 1 u Yes 



bis(2-Chloroethyl)ether 2.2 ug/1 1 u Yes 
bis(2-Chloroisopropyl)ether 2.2 ug/1 1 u Yes 
4-Chlorophenyl phenyl ether 2.2 ug/1 1 u Yes 
2,4-Di n itrotol uene 1.1 ug/1 1 u Yes 
2,6-Dinitrotoluene 1.1 ug/1 1 u Yes 
3 ,3' -Dich lorobenzidin e 2.2 ug/1 1 u Yes 
1,4-Dioxane 1290 ug/1 20 Yes 
Dibenzo( a,h )anthracene 1.1 ug/1 1 u Yes 
Dibenzofuran 5.6 ug/1 1 u Yes 
Di-n-butyl phthalate 2.2 ug/1 1 u Yes 
Di-n-octyl phthalate 2.2 ug/1 1 u Yes 
Diethyl phthalate 2.2 ug/1 1 u Yes 
Dimethyl phthalate 2.2 ug/1 1 u Yes 
bis(2-Ethylhexyl)phthalate 2.2 ug/1 1 u Yes 
Fluoranthene 1.1 ug/1 1 u Yes 
Fluorene 1.1 ug/1 1 u Yes 
Hexach lorobenzen e 1.1 ug/1 1 u Yes 
H exach lo rob utadiene 1.1 ug/1 1 u Yes 
Hexachlorocyclopentadiene 11 ug/1 1 u Yes 
Hexachloroethane 2.2 ug/1 1 u Yes 
lndeno(1,2,3-cd)pyrene 1.1 ug/1 1 u Yes 
lsophorone 2.2 ug/1 1 u Yes 
1-Methylnaphthalene 1.1 ug/1 1 u Yes 
2-Methylnaphthalene 1.1 ug/1 1 u 

( / 
Yes 

2-Nitroaniline 5.6 ug/1 1 UJ Yes 
3-Nitroaniline 5.6 ug/1 1 u Yes 
4-Nitroaniline 5.6 ug/1 1 u Yes 
Nitrobenzene 2.2 ug/1 1 u Yes 
N-N itroso-d i-n-propyl amine 2.2 ug/1 1 u Yes 
Nitrosodiphenylamine 5.6 ug/1 1 u Yes 
Phenanthrene 1.1 ug/1 1 u Yes 
Pyrene 1.1 ug/1 1 u Yes 
1,2,4,5-Tetrachlorobenzene 2.2 ug/1 1 u Yes 

METHOD: 82700 (SIM) 

Benzo( a )anth rae en e 0.056 ug/1 1 u Yes 
Benzo(a)pyrene 0.056 ug/1 1 u Yes 
Benzo(b)fluoranthene 0.11 ug/1 1 u Yes 
Benzo(k)fluoranthene 0.11 ug/1 1 u Yes 
Chrysene 0.11 ug/1 1 u Yes 
Dibenzo(a,h)anthracene 0.11 ug/1 1 u Yes 
In d eno( 1,2,3-cd )pyrene 0.11 ug/1 1 u Yes 
Naphthalene 0.11 ug/1 1 Yes 



Sample ID: JC34496-7 
Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 
Matrix: AQ- Equipment Blank 

METHOD: 82700 
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable 

2-Chlorophenol 5.4 ug/1 1 u Yes 
4-Chloro-3-methyl phenol 5.4 ug/1 1 u Yes 
2,4-Dichlorophenol 2.2 ug/1 1 u Yes 
2,4-Dimethylphenol 5.4 ug/1 1 u Yes 
2,4-Dinitrophenol 11 ug/1 1 u Yes 
4,6-Din itro-o-cresol 5.4 ug/1 1 u Yes 
2-Methylphenol 2.2 ug/1 1 u Yes 
3&4-Methylphenol 2.2 ug/1 1 u Yes 
2-Nitrophenol 5.4 ug/1 1 u Yes 
4-Nitrophenol 11 ug/1 1 u Yes 
Pentachlorophenol 4.3 ug/1 1 u Yes 
Phenol 2.2 ug/1 1 u Yes 
2,3,4,6-Tetrachlorophenol 5.4 ug/1 1 u Yes 
2,4 ,5-Trich loroph enol 5.4 ug/1 1 u Yes 
2,4,6-Trich loroph enol 5.4 ug/1 1 u Yes 
Acenaphthene 1.1 ug/1 1 u Yes 

Acenaphthylene 1.1 ug/1 1 u Yes 
Acetophenone 2.2 ug/1 1 u Yes 
Anthracene 1.1 ug/1 1 u Yes 
Atrazine 2.2 ug/1 1 u Yes 
Benzaldehyde 5.4 ug/1 1 u Yes 
Benzo(a)anthracene 1.1 ug/1 1 u Yes 
Benzo(a)pyrene 1.1 ug/1 1 u Yes 
Benzo(b)fluoranthene 1.1 ug/1 1 u Yes 
Benzo(g,h,i)perylene 1.1 ug/1 1 u Yes 
Benzo(k)fluoranthene 1.1 ug/1 1 u Yes 
4-Bromophenyl phenyl ether 1.1 ug/1 1 u Yes 
Butyl benzyl phthalate 2.2 ug/1 1 u Yes 
1,1'-Biphenyl 1.1 ug/1 1 u Yes 
2-Chloronaphthalene 2.2 ug/1 1 u Yes 
4-Chloroaniline 5.4 ug/1 1 u Yes 
Carbazole 1.1 ug/1 1 u Yes 
Caprolactam 2.2 ug/1 1 u Yes 
Chrysene 1.1 ug/1 1 u Yes 
bis(2-Chloroethoxy)methane 2.2 ug/1 1 u Yes 



bis(2-Chloroethyl)ether 2.2 ug/1 1 u Yes 
bis(2-Chloroisopropyl)ether 2.2 ug/1 1 u Yes 
4-Chlorophenyl phenyl ether 2.2 ug/1 1 u Yes 
2,4-Dinitrotoluene 1.1 ug/1 1 u Yes 
2,6-Di n itrotoluen e 1.1 ug/1 1 u Yes 
3,3'-Dichlorobenzidine 2.2 ug/1 1 u Yes 
Dibenzo ( a,h )a nth racen e 1.1 ug/1 1 u Yes 
Dibenzofuran 5.4 ug/1 1 u Yes 
Di-n-butyl phthalate 2.2 ug/1 1 u Yes 
Di-n-octyl phthalate 2.2 ug/1 1 u Yes 
Diethyl phthalate 2.2 ug/1 1 u Yes 
Dimethyl phthalate 2.2 ug/1 1 u Yes 
bis(2-Ethylhexyl)phthalate 2.2 ug/1 1 u Yes 
Fluoranthene 1.1 ug/1 1 u Yes 
Fluorene 1.1 ug/1 1 u Yes 
Hexach lorobenzene 1.1 ug/1 1 u Yes 
Hexachlorobutadiene 1.1 ug/1 1 u Yes 
Hexachlorocyclopentadiene 11 ug/1 1 u Yes 
Hexachloroethane 2.2 ug/1 1 u Yes 
lndeno(1,2,3-cd)pyrene 1.1 ug/1 1 u Yes 
lsophorone 2.2 ug/1 1 u Yes 
1-Methylnaphthalene 1.1 ug/1 1 u Yes 
2 -Methyl naphthalene 1.1 ug/1 1 u Yes 
2-Nitroaniline 5.4 ug/1 1 u Yes 
3-Nitroaniline 5.4 ug/1 1 u Yes 
4-Nitroaniline 5.4 ug/1 1 u Yes 
Nitrobenzene 2.2 ug/1 1 u Yes 
N-Nitroso-di-n-propylamine 2.2 ug/1 1 u Yes 
Nitrosodiphenylamine 5.4 ug/1 1 u Yes 
Phenanthrene 1.1 ug/1 1 u Yes 
Pyrene 1.1 ug/1 1 u Yes 
1,2,4,5-Tetrachlorobenzene 2.2 ug/1 1 u Yes 

METHOD: 8270D (SIM) 
Benzo(a)anthracene 0.054 ug/1 1 u Yes 
Benzo(a)pyrene 0.054 ug/1 1 u Yes 
Benzo ( b )fl uoranthen e 0.11 ug/1 1 u Yes 
Benzo(k)fluoranthene 0.11 ug/1 1 u Yes 
Chrysene 0.11 ug/1 1 u Yes 
Dibenzo(a,h)anthracene 0.11 ug/1 1 u Yes 
In dena( 1,2,3-cd )pyrene 0.11 ug/1 1 u Yes 
Naphthalene 0.11 ug/1 1 u Yes 
1,4-Dioxane 0.11 ug/1 1 u Yes 



Sample ID: JC34496-9 

Sample location: BMSMC Building 5 Area 
Sampling date: 12/23/2016 

Matrix: AQ- Field Blank Water 

METHOD: 8270D 

Analyte Name Result Units Dilution Factor lab Flag Validation Reportable 

2-Chlorophenol 5.0 ug/1 1 u Yes 

4-Chloro-3-methyl phenol 5.0 ug/1 1 u Yes 

2,4-Dichlorophenol 2.0 ug/1 1 u Yes 
2,4-Dimethylphenol 5.0 ug/1 1 u Yes 
2,4-Dinitrophenol 10 ug/1 1 u Yes 

4,6-Dinitro-o-cresol 5.0 ug/1 1 u Yes 

2-M ethyl phenol 2.0 ug/1 1 u Yes 
3&4-Methylphenol 2.0 ug/1 1 u Yes 
2-Nitrophenol 5.0 ug/1 1 u Yes 

4-Nitrophenol 10 ug/1 1 u Yes 

Pentachlorophenol 4.0 ug/1 1 u Yes 

Phenol 2.0 ug/1 1 u Yes 
2,3,4,6-Tetrachlorophenol 5.0 ug/1 1 u Yes 
2,4,5-Trichlorophenol 5.0 ug/1 1 u Yes 
2,4,6-Trichlorophenol 5.0 ug/1 1 u Yes 

Acenaphthene 1.0 ug/1 1 u Yes 

Acenaphthylene 1.0 ug/1 1 u Yes 

Acetophenone 2.0 ug/1 1 u Yes 
Anthracene 1.0 ug/1 1 u Yes 
Atrazine 2.0 ug/1 1 u Yes 

Benzaldehyde 5.0 ug/1 1 u Yes 

Ben zo (a )a nth racen e 1.0 ug/1 1 u Yes 

Benzo(a)pyrene 1.0 ug/1 1 u Yes 
Benzo(b)fluoranthene 1.0 ug/1 1 u Yes 
Benzo{g,h,i)perylene 1.0 ug/1 1 u Yes 
Benzo{k)fluoranthene 1.0 ug/1 1 u Yes 

4-Bromophenyl phenyl ether 1.0 ug/1 1 u Yes 

Butyl benzyl phthalate 2.0 ug/1 1 u Yes 

1,1'-Biphenyl 1.0 ug/1 1 u Yes 

2-Chloronaphthalene 2.0 ug/1 1 u Yes 

4-Chloroaniline 1.0 ug/1 1 u Yes 
Carbazole 1.0 ug/1 1 u Yes 
Caprolactam 1.2 ug/1 1 u Yes 

Chrysene 1.0 ug/1 1 u Yes 

bis{2-Chloroethoxy)methane 2.0 ug/1 1 u Yes 

bis(2-Chloroethyl)ether 2.0 ug/1 1 u Yes 



bis(2-Chloroisopropyl)ether 2.0 ug/1 1 u Yes 

4-Chlorophenyl phenyl ether 2.0 ug/1 1 u Yes 

2,4-Dinitrotoluene 1.0 ug/1 1 u Yes 

2,6-Dinitrotoluene 1.0 ug/1 1 u Yes 
3,3 '-Dich lorobenzidin e 2.0 ug/1 1 u Yes 
Dibenzo(a,h)anthracene 1.0 ug/1 1 u Yes 

Dibenzofuran 5.0 ug/1 1 u Yes 

Di-n-butyl phthalate 2.0 ug/1 1 u Yes 

Di-n-octyl phthalate 2.0 ug/1 1 u Yes 

Diethyl phthalate 2.0 ug/1 1 u Yes 
Dimethyl phthalate 2.0 ug/1 1 u Yes 

bis(2-Ethylhexyl)phthalate 2.0 ug/1 1 u Yes 

Fluoranthene 1.0 ug/1 1 u Yes 

Fluorene 1.0 ug/1 1 u Yes 

Hexachlorobenzene 1.0 ug/1 1 u Yes 

Hexachlorobutadiene 1.0 ug/1 1 u Yes 

Hexachlorocyclopentadiene 10 ug/1 1 u Yes 

Hexachloroethane 2.0 ug/1 1 u Yes 

lndeno(1,2,3-cd)pyrene 1.0 ug/1 1 u Yes 
lsophorone 2.0 ug/1 1 u Yes 
1-Methylnaphthalene 1.0 ug/1 1 u Yes 

2-Methylnaphthalene 1.0 ug/1 1 u Yes 

2-Nitroan iline 5.0 ug/1 1 u Yes 

3-Nitroaniline 5.0 ug/1 1 u Yes 

4-Nitroaniline 5.0 ug/1 1 u Yes 

Nitrobenzene 2.0 ug/1 1 u Yes 

N-Nitroso-di-n-propylamine 2.0 ug/1 1 u Yes 

Nitrosodiphenylamine 5.0 ug/1 1 u Yes 

Phenanthrene 1.0 ug/1 1 u Yes 

Pyrene 1.0 ug/1 1 u Yes 
1,2,4,5-Tetrachlorobenzene 2.0 ug/1 1 u Yes 

METHOD: 82700 (SIM) 
Benzo(a)anthracene 0.050 ug/1 1 u Yes 

Benzo(a)pyrene 0.050 ug/1 1 u Yes 

Benzo(b)fluoranthene 0.10 ug/1 1 u Yes 

Benzo(k)fluoranthene 0.10 ug/1 1 u Yes 
Chrysene 0.10 ug/1 1 u Yes 

Dibenzo(a,h)anthracene 0.10 ug/1 1 u Yes 

lndeno(1,2,3-cd)pyrene 0.10 ug/1 1 u Yes 

Naphthalene 0.10 ug/1 1 u Yes 

1,4-Dioxane 0.10 ug/1 1 u Yes 



Sample 10: JC34496-10 
Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 
Matrix: Groundwater 

METHOD: 82700 

Analyte Name Result Units Dilution Factor lab Flag Validation Reportable 

2-Chlorophenol 5.1 ug/1 1 u Yes 

4-Chloro-3-methyl phenol 5.1 ug/1 1 u Yes 

2,4-Dichlorophenol 2.1 ug/1 1 u Yes 
2,4-Dimethylphenol 8.5 ug/1 1 Yes 

2,4-Dinitrophenol 10 ug/1 1 u Yes 

4, 6-Di n itro-o-cresol 5.1 ug/1 1 u Yes 

2-M ethyl phenol 2.1 ug/1 1 u Yes 
3&4-Methylphenol 2.1 ug/1 1 u Yes 

2-Nitrophenol 5.1 ug/1 1 u Yes 

4-Nitrophenol 10 ug/1 1 u Yes 

Pentachlorophenol 4.1 ug/1 1 u Yes 

Phenol 2.1 ug/1 1 u Yes 
2,3,4,6-Tetrachlorophenol 5.1 ug/1 1 u Yes 
2,4,5-Trichlorophenol 5.1 ug/1 1 u Yes 

2,4,6-Trichlorophenol 5.1 ug/1 1 u Yes 

Acenaphthene 1.0 ug/1 1 u Yes 

Acenaphthylene 1.0 ug/1 1 u Yes 

Acetophenone 2.4 ug/1 1 Yes 
Anthracene 1.0 ug/1 1 u Yes 

Atrazine 2.1 ug/1 1 u Yes 

Benzaldehyde 5.1 ug/1 1 u Yes 

Benzo(a)anth racene 0.50 ug/1 1 J J Yes 
Benzo(a)pyrene 1.0 ug/1 1 u Yes 
Benzo(b )fluoranthene 1.0 ug/1 1 u Yes 
Benzo(g,h,i)perylene 1.0 ug/1 1 u Yes 

Benzo(k)fluoranthene 1.0 ug/1 1 u Yes 

4-Bromophenyl phenyl ether 1.0 ug/1 1 u Yes 

Butyl benzyl phthalate 2.1 ug/1 1 u Yes 

1,11-Biphenyl 1.0 ug/1 1 u Yes 
2-Chloronaphthalene 2.1 ug/1 1 u Yes 
4-Chloroaniline 5.1 ug/1 1 u Yes 
Carbazole 1.0 ug/1 1 u Yes 

Caprolactam 2.1 ug/1 1 u Yes 

Chrysene 1.0 ug/1 1 u Yes 

bis( 2 -Ch loroethoxy )methane 2.1 ug/1 1 u Yes 

bis(2-Chloroethyl)ether 2.1 ug/1 1 u Yes 



bis(2-Chloroisopropyl)ether 2.1 ug/1 1 u Yes 

4-Chlorophenyl phenyl ether 2.1 ug/1 1 u Yes 

2,4-Dinitrotoluene 1.0 ug/1 1 u Yes 

2,6-Dinitrotoluene 1.0 ug/1 1 u Yes 

3,3'-Dichlorobenzidine 2.1 ug/1 1 u Yes 

01 benzo( a,h )anthracene 1.0 ug/1 1 u Yes 

Dlbenzofuran 5.1 ug/1 1 u Yes 

Di-n-butyl phthalate 2.1 ug/1 1 u Yes 

Di-n-cetyl phthalate 2.1 ug/1 1 u Yes 

Diethyl phthalate 2.1 ug/1 1 u Yes 

Dimethyl phthalate 2.1 ug/1 1 u Yes 

bis(2-Ethylhexyl)phthalate 2.1 ug/1 1 u Yes 

Fluoranthene 3.1 ug/1 1 Yes 

Fluorene 1.0 ug/1 1 u Yes 

Hexachlorobenzene 1.0 ug/1 1 u Yes 

Hexachloro butadiene 1.0 ug/1 1 u Yes 

Hexachlorocyclopentadiene 10 ug/1 1 u Yes 

Hexachloroethane 2.1 ug/1 1 u Yes 

lndeno{1,2,3-cd)pyrene 1.0 ug/1 1 u Yes 

lsophorone 2.1 ug/1 1 u Yes 

1-Methylnaphthalene 1.4 ug/1 1 Yes 

2-Methylnaphthalene 1.4 ug/1 1 Yes 

2-Nitroaniline 5.1 ug/1 1 u Yes 

3-Nitroaniline 5.1 ug/1 1 u Yes 

4-Nitroaniline 5.1 ug/1 1 u Yes 

Nitrobenzene 2.1 ug/1 1 u Yes 

N-Nitroso-di-n-propylamine 2.1 ug/1 1 u Yes 

Nitrosodiphenylamine 5.1 ug/1 1 u Yes 

Phenanthrene 0.53 ug/1 1 J J Yes 

Pyrene 2.0 ug/1 1 Yes 

1,2,4,5-Tetrachlorobenzene 2.1 ug/1 1 u Yes 

METHOD: 8270D (SIM) 

Benzo(a)anthracene 0.427 ug/1 1 Yes 

Benzo(a)pyrene 0.051 ug/1 1 u Yes 

Benzo(b)fluoranthene 0.10 ug/1 1 u Yes 

Benzo(k)fluoranthene 0.10 ug/1 1 u Yes 

Chrysene 0.106 ug/1 1 Yes 

Dibenzo(a,h)anthracene 0.10 ug/1 1 u Yes 

lndeno(1,2,3-cd)pyrene 0.10 ug/1 1 u Yes 

Naphthalene 1.51 ug/1 1 Yes 

1,4-Dioxane 0.262 ug/1 1 Yes 



Sample ID: JC34496-12 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 8270D 
Reportable /vi' Analyte Name Result Units Dilution Factor Lab Flag Validation 

2-Chlorophenol 5.1 ug/1 1 UJ Yes 

4-Chloro-3-methyl phenol 5.1 ug/1 1 UJ Yes 

2,4-Dichlorophenol 2.0 ug/1 1 UJ Yes 

2,4-Di methyl phenol 5.1 ug/1 1 UJ Yes 

2,4-Di n itroph enol 10 ug/1 1 UJ Yes 

4,6-Din itro-o-cresol 5.1 ug/1 1 UJ Yes 

2-Methylphenol 2.0 ug/1 1 UJ Yes 

3&4-Methylphenol 2.0 ug/1 1 UJ Yes 

2-Nitrophenol 5.1 ug/1 1 UJ Yes 

4-Nitrophenol 10 ug/1 1 UJ Yes 

Pentachlorophenol 4.0 ug/1 1 UJ Yes 

Phenol 2.0 ug/1 1 UJ Yes 

2,3,4,6-Tetrachlorophenol 5.1 ug/1 1 UJ Yes 

2,4,5-Trichlorophenol 5.1 ug/1 1 UJ Yes 

2,4,6-Trichlorophenol 5.1 ug/1 1 UJ Yes 

Acenaphthene 1.0 ug/1 1 UJ Yes 

Acen a phthylen e 1.0 ug/1 1 UJ Yes 

Acetophenone 2.0 ug/1 1 UJ Yes 

Anthracene 1.0 ug/1 1 UJ Yes 

Atrazine 2.0 ug/1 1 UJ Yes 

Benzaldehyde 5.1 ug/1 1 UJ Yes 

Benzo(a)anthracene 1.0 ug/1 1 UJ Yes 

Benzo( a )pyrene 1.0 ug/1 1 UJ Yes 

Benzo(b )fluoranthene 1.0 ug/1 1 UJ Yes 

Benzo(g,h,i)perylene 1.0 ug/1 1 UJ Yes 

Benzo(k)fluoranthene 1.0 ug/1 1 UJ Yes 

4-Bromophenyl phenyl ether 1.0 ug/1 1 UJ Yes 

Butyl benzyl phthalate 2.0 ug/1 1 UJ Yes 

1,1'-Biphenyl 1.0 ug/1 1 UJ Yes 

2-Chloronaphthalene 2.0 ug/1 1 UJ Yes 

4-Chloroaniline 5.1 ug/1 1 UJ Yes 

Carbazole 1.0 ug/1 1 UJ Yes 

Caprolactam 2.0 ug/1 1 UJ Yes 

Chrysene 1.0 ug/1 1 UJ Yes 

bis(2-Chloroethoxy)methane 2.0 ug/1 1 UJ Yes 

bis(2-Chloroethyl)ether 2.0 ug/1 1 UJ Yes 

bis(2-Chloroisopropyl)ether 2.0 ug/1 1 UJ Yes 



4-Chlorophenyl phenyl ether 2.0 ug/1 1 UJ Yes 

2,4-Dinitrotoluene 1.0 ug/1 1 UJ Yes 

2,6-Dinitrotoluene 1.0 ug/1 1 UJ Yes 

3,3'-Dichlorobenzidine 2.0 ug/1 1 UJ Yes 

Dibenzo(a,h)anthracene 1.0 ug/1 1 UJ Yes 

Dibenzofuran 5.1 ug/1 1 UJ Yes 

Di-n-butyl phthalate 2.0 ug/1 1 UJ Yes 

Di-n-cetyl phthalate 2.0 ug/1 1 UJ Yes 

Diethyl phthalate 2.0 ug/1 1 UJ Yes 

Dimethyl phthalate 2.0 ug/1 1 UJ Yes 
bis(2-Ethylhexyl)phthalate 2.0 ug/1 1 UJ Yes 

Fluoranthene 1.0 ug/1 1 UJ Yes 

Fluorene 1.0 ug/1 1 UJ Yes 

Hexachlorobenzene 1.0 ug/1 1 UJ Yes 
Hexachlorobutadiene 1.0 ug/1 1 UJ Yes 
Hexachlorocyclopentadiene 10 ug/1 1 UJ Yes 

Hexachloroethane 2.0 ug/1 1 UJ Yes 

lndeno(1,2,3-cd)pyrene 1.0 ug/1 1 UJ Yes 

lsophorone 2.0 ug/1 1 UJ Yes 

1-Methylnaphthalene 1.0 ug/1 1 UJ Yes 

2-Methylnaphthalene 1.0 ug/1 1 UJ Yes 

2-Nitroaniline 5.1 ug/1 1 UJ Yes 

3-Nitroaniline 5.1 ug/1 1 UJ Yes 

4-Nitroaniline 5.1 ug/1 1 UJ Yes 

Nitrobenzene 2.0 ug/1 1 UJ Yes 
N-Nitroso-di-n-propylamine 2.0 ug/1 1 UJ Yes 

Nitrosodiphenylamine 5.1 ug/1 1 UJ Yes 

Phenanthrene 1.0 ug/1 1 UJ Yes 

Pyrene 1.0 ug/1 1 UJ Yes 

1,2,4,5-Tetrachlorobenzene 2.0 ug/1 1 UJ Yes 

METHOD: 82700 (SIM) 

Benzo(a)anthracene 0.051 ug/1 1 UJ Yes 

Benzo(a)pyrene 0.051 ug/1 1 UJ Yes 

Benzo(b)fluoranthene 0.10 ug/1 1 UJ Yes 

Benzo(k)fluoranthene 0.10 ug/1 1 UJ Yes 
Chrysene 0.10 ug/1 1 UJ Yes 
Dibenzo(a,h)anthracene 0.10 ug/1 1 UJ Yes 

lndeno(1,2,3-cd)pyrene 0.10 ug/1 1 UJ Yes 

Naphthalene 0.10 ug/1 1 UJ Yes 

1,4-Dioxane 0.572 ug/1 1 J Yes 



Sample ID: JC34496-12MS 

Sample location: BMSMC Building 5 Area 
Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 8270D 
Reportable ./ Analyte Name Result Units Dilution Factor lab Flag Validation 

2-Chlorophenol 72.5 ug/1 1 J Yes 

4-Chloro-3-methyl phenol 97.1 ug/1 1 J Yes 

2,4-Dichlorophenol 85.0 ug/1 1 J Yes 

2,4-Dimethylphenol 102 ug/1 1 J Yes 

2,4-Dinitrophenol 176 ug/1 1 J Yes 

4,6-Dinitro-o-cresol 92.9 ug/1 1 J Yes 

2-Methylphenol 79.6 ug/1 1 J Yes 

3&4-Methylphenol 76.7 ug/1 1 J Yes 

2-Nitrophenol 86.2 ug/1 1 J Yes 

4-Nitrophenol 66.7 ug/1 1 J Yes 

Pentachlorophenol 61.6 ug/1 1 J Yes 

Phenol 44.2 ug/1 1 J Yes 

2,3,4,6-Tetrachlorophenol 77.4 ug/1 1 J Yes 

2,4,5-Trichlorophenol 87.6 ug/1 1 J Yes 

2,4,6-Trichlorophenol 90.5 ug/1 1 J Yes 

Acenaphthene 87.8 ug/1 1 J Yes 

Acenaphthylene 85.5 ug/1 1 J Yes 

Acetophenone 92.9 ug/1 1 J Yes 

Anthracene 88.9 ug/1 1 J Yes 

Atrazine 99.1 ug/1 1 J Yes 

Benzaldehyde 75.2 ug/1 1 J Yes 

Benzo(a)anthracene 86.7 ug/1 1 J Yes 

Benzo(a)pyrene 82.4 ug/1 1 J Yes 

Benzo(b)fluoranthene 82.8 ug/1 1 J Yes 

Benzo(g,h,i)perylene 79.8 ug/1 1 J Yes 

Benzo ( k )fl uoranth ene 88.4 ug/1 1 J Yes 

4-Bromophenyl phenyl ether 88.6 ug/1 1 J Yes 

Butyl benzyl phthalate 79.6 ug/1 1 J Yes 

1,1'-Biphenyl 87.0 ug/1 1 J Yes 

2-Chloronaphthalene 82.6 ug/1 1 J Yes 

4-Chloroaniline 57.0 ug/1 1 J Yes 

Carbazole 87.8 ug/1 1 J Yes 
Caprolactam 21.2 ug/1 1 J Yes 

Chrysene 84.7 ug/1 1 J Yes 

bis( 2 -Ch loroeth oxy)m ethane 87.5 ug/l 1 J Yes 



bis(2-Chloroethyl)ether 87.2 ug/1 1 J Yes 

bis(2-Chloroisopropyl)ether 72.8 ug/1 1 J Yes 
4-Chlorophenyl phenyl ether 89.9 ug/1 1 J Yes 
2,4-Dinitrotoluene 102 ug/1 1 J Yes 
2,6-Dinitrotoluene 96.2 ug/1 1 J Yes 
3,3'-Dichlorobenzidine 137 ug/1 1 J Yes 

Dibenzo(a,h)anthracene 83.0 ug/1 1 J Yes 

Dibenzofuran 89.8 ug/1 1 J Yes 
Di-n-butyl phthalate 88.3 ug/1 1 J Yes 
Di-n-octyl phthalate 80.3 ug/1 1 J Yes 
Diethyl phthalate 89.3 ug/1 1 J Yes 
Dimethyl phthalate 90.3 ug/1 1 J Yes 

bis(2-Ethylhexyl)phthalate 80.2 ug/1 1 J Yes 
Fluoranthene 91.6 ug/1 1 J Yes 
Fluorene 88.3 ug/1 1 J Yes 
Hexachlorobenzene 89.2 ug/1 1 J Yes 
Hexachlorobutadiene 71.7 ug/1 1 J Yes 
Hexachlorocyclopentadiene 115 ug/1 1 J Yes 
Hexachloroethane 64.6 ug/1 1 J Yes 
lndeno(1,2,3-cd)pyrene 82.8 ug/1 1 J Yes 
lsophorone 96.1 ug/1 1 J Yes 

1-Methylnaphthalene 82.8 ug/1 1 J Yes 
2-Methylnaphthalene 84.1 ug/1 1 J Yes 
2-Nitroaniline 103 ug/1 1 J Yes 
3-Nitroaniline 65.7 ug/1 1 J Yes 
4-Nitroaniline 86.2 ug/1 1 J Yes 

Nitrobenzene 94.9 ug/1 1 J Yes 
N-Nitroso-di-n-propylamine 92.0 ug/1 1 J Yes 
Nitrosodiphenylamine 85.6 ug/1 1 J Yes 
Phenanthrene 91.5 ug/1 1 J Yes 
Pyrene 90.2 ug/1 1 J Yes 

1,2,4,5-Tetrachlorobenzene 89.2 ug/1 1 J Yes 

METHOD: 8270D (SIM) 
Benzo(a)anthracene 1.72 ug/1 1 J Yes 
Benzo(a)pyrene 1.47 ug/1 1 J Yes 
Benzo(b)fluoranthene 1.56 ug/1 1 J Yes 
Benzo(k)fluoranthene 1.55 ug/1 1 J Yes 

Chrysene 1.58 ug/1 1 J Yes 

Dibenzo(a,h)anthracene 1.29 ug/1 1 J Yes 
lndeno(1,2,3-cd)pyrene 1.32 ug/1 1 J Yes 

Naphthalene 1.69 ug/1 1 J Yes 

1,4-Dioxane 1.51 ug/1 1 J Yes 



Sample ID: JC34496-12MSD 

Sample location: BMSMC Building 5 Area 
Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 8270D 
Reportable / Analyte Name Result Units Dilution Factor Lab Flag Validation 

2-Chlorophenol 68.7 ug/1 1 J Yes 
4-Chloro-3-methyl phenol 93.3 ug/1 1 J Yes 

2,4-Dichlorophenol 80.4 ug/1 1 J Yes 

2,4-Dimethylphenol 95.7 ug/1 1 J Yes 

2,4-Dinitrophenol 180 ug/1 1 J Yes 
41 6-Dinitro-o-cresol 94.2 ug/1 1 J Yes 
2-Methylphenol 77.8 ug/1 1 J Yes 
3&4-Methylphenol 74.8 ug/1 1 J Yes 

2-Nitrophenol 83.4 ug/1 1 J Yes 
4-Nitrophenol 70.1 ug/1 1 J Yes 
Pentachlorophenol 64.6 ug/1 1 J Yes 
Phenol 45.8 ug/1 1 J Yes 
2,3,4,6-Tetrachlorophenol 79.5 ug/1 1 J Yes 

2,4,5-Trichlorophenol 85.1 ug/1 1 J Yes 
2,4,6-Trichlorophenol 88.9 ug/1 1 J Yes 
Acenaphthene 84.9 ug/1 1 J Yes 
Acenaphthylene 81.7 ug/1 1 J Yes 
Acetophenone 88.8 ug/1 1 J Yes 
Anthracene 86.0 ug/1 1 J Yes 

Atrazine 99.4 ug/1 1 J Yes 
Benzaldehyde 71.8 ug/1 1 J Yes 
Benzo(a)anthracene 85.7 ug/1 1 J Yes 
Benzo(a)pyrene 82.6 ug/1 1 J Yes 
Benzo(b)fluoranthene 82.5 ug/1 1 J Yes 

Benzo(g,h,i)perylene 79.0 ug/1 1 J Yes 
Benzo(k)fluoranthene 87.5 ug/1 1 J Yes 
4-Bromophenyl phenyl ether 84.9 ug/1 1 J Yes 
Butyl benzyl phthalate 78.4 ug/1 1 J Yes 
1,1'-Biphenyl 83.5 ug/1 1 J Yes 
2-Chloronaphthalene 76.4 ug/1 1 J Yes 
4-Chloroaniline 60.8 ug/1 1 J Yes 

Carbazole 90.0 ug/1 1 J Yes 
Caprolactam 23.8 ug/1 1 J Yes 
Chrysene 83.6 ug/1 1 J Yes 
bis(2-Chloroethoxy)methane 80.5 ug/1 1 J Yes 
bis(2-Chloroethyl)ether 83.0 ug/1 1 J Yes 



bis(2-Chloroisopropyl)ether 66.4 ug/1 1 J Yes 

4-Chlorophenyl phenyl ether 88.6 ug/1 1 J Yes 

2,4-Dinitrotoluene 100 ug/1 1 J Yes 

2,6-Dinitrotoluene 96.0 ug/1 1 J Yes 

3,3 1-Dichlorobenzidine 143 ug/1 1 J Yes 

Dibenzo(a,h)anthracene 81.7 ug/1 1 J Yes 

Dibenzofuran 88.5 ug/1 1 J Yes 

Di-n-butyl phthalate 88.6 ug/1 1 J Yes 

Di-n-octyl phthalate 80.0 ug/1 1 J Yes 

Diethyl phthalate 89.2 ug/1 1 J Yes 

Dimethyl phthalate 89.1 ug/1 1 J Yes 

bis(2-Ethylhexyl)phthalate 81.5 ug/1 1 J Yes 

Fluoranthene 90.5 ug/1 1 J Yes 

Fluorene 87.3 ug/1 1 J Yes 

Hexachlorobenzene 86.7 ug/1 1 J Yes 

Hexachlorobutadiene 66.1 ug/1 1 J Yes 

Hexachlorocyclopentadiene 107 ug/1 1 J Yes 

Hexachloroethane 61.9 ug/1 1 J Yes 

lndeno{1,2,3-cd)pyrene 81.7 ug/1 1 J Yes 

lsophorone 88.4 ug/1 1 J Yes 

1-Methylnaphthalene 78.9 ug/1 1 J Yes 

2-Methylnaphthalene 79.9 ug/1 1 J Yes 

2-Nitroaniline 102 ug/1 1 J Yes 

3-Nitroaniline 72.5 ug/1 1 J Yes 

4-Nitroaniline 87.0 ug/1 1 J Yes 

Nitrobenzene 88.8 ug/1 1 J Yes 

N-Nitroso-di-n-propylamine 84.5 ug/1 1 J Yes 

Nitrosodiphenylamine 83.2 ug/1 1 J Yes 

Phenanthrene 87.7 ug/1 1 J Yes 

Pyrene 88.8 ug/1 1 J Yes 

1,2,4,5-Tetrachlorobenzene 84.6 ug/1 1 J Yes 

METHOD: 82700 {SIM) 

Ben zo{ a )anthracene 1.66 ug/1 1 J Yes 

Benzo{a)pyrene 1.37 ug/1 1 J Yes 

Benzo(b)fluoranthene 1.47 ug/1 1 J Yes 

Benzo(k)fluoranthene 1.42 ug/1 1 J Yes 

Chrysene 1.52 ug/1 1 J Yes 

Dibenzo(a,h)anthracene 1.17 ug/1 1 J Yes 

lndeno(1,2,3-cd)pyrene 1.18 ug/1 1 J Yes 

Naphthalene 1.50 ug/1 1 J Yes 

1,4-Dioxane 1.56 ug/1 1 J Yes 



• DATA REVIEW WORKSHEETS 

Project Number:_JC34496. ____ _ 
Date: December_22-23,_2016. __ 
Shipping Date:_ December_27 ,_2016 __ 
EPA Region: 2. ______ _ 

REVIEW OF SEMIVOLATILE ORGANIC PACKAGE 

The following guidelines for evaluating volatile organics were created to delineate required 
validation actions. This document will assist the reviewer in using professional judgment to 
make more informed decision and in better serving the needs of the data users. The sample 
results were assessed according to USEPA data validation guidance documents in the 
following order of precedence: EPA Hazardous Waste Support Section, SOP HW-35A, July 
2015 -Revision 0. Semivolatile Data Validation. The QC criteria and data validation actions listed 
on the data review worksheets are from the primary guidance document, unless otherwise 
noted. 

The hardcopied (laboratory name) _Accutest data package received has been 
reviewed and the quality control and performance data summarized. The data review for SVOCs 
included: 

Lab. Project/SDG No.: _ JC34496 ____ _ Sample matrix: __ Groundwater_ 
No. of Samples: 10_SIM/10_SCAN __ _ 

Trip blank No.: 
Field blank No.: ____ JC34496-2;_JC34496-9 ___________ _ 
Equipment blank No.: JC34496-7 _ ______________ _ 
Field duplicate No.: ______________________ _ 

_ X_ Data Completeness 
_ X_ Holding Times 
_ X_ GC/MS Tuning 
_ X_ Internal Standard Performance 
_ X_ Blanks 
_ X_ Surrogate Recoveries 
_ X_ Matrix Spike/Matrix Spike Duplicate 

_ x_ Laboratory Control Spikes 
_ x_ Field Duplicates 
_ x_ Calibrations 
_ X_ Compound Identifications 
__ X_ Compound Quantitation 
_ X_ Quantitation Limits 

_Overall Comments:_SVOCs_TCL_special_list_analyzed_by_method_SW846-8270D;_Selected_PAHs 
_and_1 ,4-Dioxane_analyzed_by_method_SW846-8270D_(SIM), __________ _ 
_ 41H _Q_2016_Groundwater_Sampling-Onsite_Wells, ______________ _ 

Definition of Qualifiers: 

Estimated results 
Compound not detected 
Rejected data 

det ct 
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DATA COMPLETENESS 

MISSING INFORMATION DATE LAB. CONTACTED DATE RECEIVED 

2 
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HOLDING TIMES 

All critena were met _x_ 
Criteria were not met 
and/or see be~ow __ _ 

The objective of this parameter is to ascertain the validity of the results based on the holding time of the 
sample from time of collection to the time of analysis. 

Complete table for all samples and note the analysis and/or preservation not within criteria 

SAMPLE ID DATE DATE pH ACTION 
SAMPLED EXTRACTED/ANALYZED 

JC34496-12 12/23/16 01/03/17 - Results qualified as estimated J or UJ in 
samples JC34496-12; JC34496-12MS; 
JC34496-12MSD 

All samples extracted and analyzed within method recommended holding time except for the cases 
described in this document. Sample preservation appropriate. 

Cooler temperature (Criteria: 4 ± 2 °C): 5.5°C, _____ _ 

Actions 

Results will be qualified based on the criteria of the following Table: 

a e . 0 IDR me CtiORS T bl I H ld' Ti A ' or em1vo ah e ti S . I "I A na yses 
Action 

Matrix Preserved Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

No ::; 7 days (lor extraction) Use professional judgml!nt 
::; 40 days (lor analysis) 

> 7 dnys (for extraction) 
Use 

No J professional 
> 40 days (lor analysis) judgment 

Aqueous Yes ::; 7 days (for extract ion) No qualilication 
< 40 days (lor analysis) 

Yes 
> 7 days (for extraction) 

J UJ > 40 days (for analysis) 

Yes/No Grossly Exceeded J UJ orR 

No ::; 14 days (lor extraction) Use professional judgment 
::; 40 days (for analysis) 

> 14 days (lor extraction) Use 
No J professional 

> 40 dnys (lor analysis) jud(!ll'lent 
Non-Aqueous ::; 14 days (lor extraction) 

Yes < 40 days (for analysis) No qunlilicution 

Yes > 14 days (lor extraction) J UJ > 40 days (for analysis) 

Yes/No Grossly Exceeded J UJ orR 
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All criteria were met _ X_ 
Criteria were not met see below _ 

GC/MS TUNING 

The assessment of the tuning results is to determine if the sample instrumentation is within the standard 
tuning QC limits 

_X_ The DFTPP performance results were reviewed and found to be within the specified criteria. 

_X_ DFTPP tuning was performed for every 12 hours of sample analysis. 

If no, use professional judgment to determine whether the associated data should be accepted, qualified 
or rejected. 

List 

Actions: 

Notes: These requirements do not apply when samples are analyzed by the Selected lon 
Monitoring (SIM) technique. 

All mass spectrometer conditions must be identical to those used during the sample 
analysis. Background subtraction actions resulting in spectral distortion are 
unacceptable 

Notes: No data should be qualified based of DFTPP failure. 

The requirement to analyze the instrument performance check solution is optional when 
analysis of PAHs/pentachlorophenol is to be performed by the SIM technique. 

the samples affected: 

1. If sample are analyzed without a preceding valid instrument performance check or are analyzed 
12 hours after the Instrument Performance Check, qualify all data in those samples as unusable 
(R). 

2. If ion abundance criteria are not met, use professional judgment to determine to what extent the 
data may be utilized. 

3. State in the Data Review Narrative, decisions to use analytical data associated with DFTPP 
instrument performance checks not meeting the contract requirements. 

4. Use professional judgment to determine if associated data should be qualified based on the 
spectrum of the mass calibration compounds. 
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INITIAL CALIBRATION VERIFICATION 

All criteria were met _ X __ 
Criteria were not met 
andlor see below __ 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration:_ 12/22-23/16_(SCAN)__ 12/14/16_(SIM), ___ _ 
Instrument ID numbers: GCMS6P____ GCMS4M _____ _ 
Matrix/Level: Aqueous/low____ _ _ ____,Aqueous/low ____ _ 

Date of initial calibration:_11/16/16;_12/01/16_(SCANL 12/27 -28/16_(SCAN) _ _ _ 
Instrument ID numbers: GCMS2M GCMSZ'--------
Matrix/Level: Aqueous/low Aqueous/low ____ _ 

DATE LAB FILE CRITERIA OUT COMPOUND SAMPLES 
ID# RFs, %RSD, %D, r AFFECTED 

Initial and initial calibration verification meets the method and guidance validation document 
performance criteria. 

Note: Instruments GCMS2P; GCMS3P; GCMSZ (01/06/17); and GCMS4M (12/30/16) were also 
employed for running QC samples for this data packages. QC samples not validated. 

Actions: 

Qualify the initial calibration analytes listed in Table 2 using the following criteria: 

Table 3. Initial Calibration Actions for Semi\·olatilc Analysis 

Action 
Criteria 

Defect Non-detect 

Initial Calihrotion not perfonned at specified 
Use professional Use professional 

judgment judgment 
frequency and sequence 

R R 

Initial Calibration not performed at the specified 
J UJ 

concentrations 

RRF <Minimum RRF in Table 2 for target 
Usc professional 

judgment R analytc 
J+or R 

RRF ~Minimum RRF in Table 2 for target !No qualification No qualification 
anal)tC 

YaRSD >Maximum %RSD in Table 2 for target 
J 

Usc professional 
analyte judgment 

YaRSD::: Maximum %RSD in Table 2 for target !No qualification No qualification anal)tC 
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Initial Calibration 

Table 2. RRF, "/.,RSO, and %0 Acceptance Criteria in Initial Calibration and CCV for Semivolatil• 
Analysis 

Minimum Maximum 
Opening Opening 

Analyte Maximum Maximum 
RRF 0/.RSO %01 o;.,o• 

I ,4-Dioxane p.OIO 40.0 40.0 :±:50.0 

Benzaldehyde p.JOO 40.0 40.0 ±50.0 

Phenol p.080 20.0 20.0 ±25.0 

Bis(2-chloroethyl)cthcr p.JOO 20.0 20.0 :t25.0 

2-Ch lorophcnol p.200 20.0 20.0 ±25.0 

'-Methylphenol p.OIO 20.0 20.0 ±25.0 

3-Methylphenol p.o!O 20.0 20.0 ±25.0 

',2'-0xybis-( 1-chloropropanc) p.OIO 20.0 25.0 ±50.0 

Acetophenone p.060 20.0 20.0 ±25.0 

4-Mcthylphenol p.OIO 20.0 20.0 ±25.0 

N-Nitroso-di-n-propylamine p.080 20.0 25.0 ft:25.0 

Hexachloroethane p.JOO 20.0 20.0 i±:25.0 

Nitrobenzene p.090 20.0 20.0 f1:25.0 

lsophorone p.JOO 20.0 20.0 i±25.0 

'-Nitrophenol p.060 20.0 20.0 if:25.0 

',4-Dimethylphcnol p.oso 20.0 25.0 ~50.0 

Bis(2-chlorocthoxy)methane p.080 20.0 20.0 f!:25.0 

',4-Dichlorophcnol p.060 20.0 20.0 it25.0 

Naphthalene p.200 20.0 20.0 ft:25.0 

4-Ch loroaniline p.OIO 40.0 40.0 it 50.0 

l·lcxachlorobutadicne p.040 20.0 20.0 it25.0 

Capmlactam p.OIO 40.0 30.0 f!:SO.O 

4-Ch loro-3 -methyl phenol p.040 20.0 20.0 it25.0 

'-Methyl naphthalene p.IOO 20.0 20.0 it25.0 

llexachlorocyclopentadiene p.OIO 40.0 40.0 ~50.0 

~.4,6-Trichlorophcnol p.090 20.0 20.0 it25.0 

~.4,5-Trichlorophcnol p.JOO 20.0 20.0 ~25.0 

1,1 '-Biphenyl p.200 20.0 20.0 it25.0 
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IAnalyte Minimum 
Maximum 

Opening Opening 
RRF Maximum Maximum 

%RSD 
%01 %01 

~-Chloronaphthalcnc ~.300 20.0 ~20.0 ~25.0 

11-Nitroaniline p.060 20.0 ~25.0 I± 25.0 

Pi methyl phthalate p.300 20.0 1±25.0 I± 25.0 
1:!,6-Dinitrotoluene 0.080 20.0 ~20.0 1±25.0 

~cenaphthylene ~.400 20.0 ~20.0 ~25.0 

~-Nitroaniline ~.010 20.0 ~25.0 1±50.0 

~cenaphthene jo.200 20.0 ~20.0 i± 25.0 

~,4-Dinitrophcnol jo.OIO 40.0 ~50.0 i± 50.0 

~-Nitrophenol 10.010 40.0 i± 40.0 i± 50.0 

Pibenzofuran 10.300 20.0 ~20.0 ~:t25.0 

~.4-Dinitrotolucne 10.070 20.0 ~20.0 ~±25.0 

Diethylphthalate jo.300 20.0 ~:t20.0 ~:t25.0 

I ,2,4,5-Tctrachlorobcnzenc jo.JOO 20.0 i± 20.0 It 25.0 

~-Chlorophenyl-phenylether ~.100 20.0 i±20.0 It 25.0 

IFJuorene ~.200 20.0 1±20.0 It 25.0 

~-Nitroaniline ~.010 40.0 jt40.0 I± 50.0 

~.6-Dinitro-2-methylphenol 1<>.010 40.0 I± 30.0 I± 50.0 

~-Bromophenyl-phcnyl ether lo.070 20.0 jt20.0 I± 25.0 

N-Nitrosodiphenylamine jo.JOO 20.0 jt20.0 1±25.0 

·lcxachlorobenzene lo.oso 20.0 1±20.0 I± 25.0 

V\trazine 10.010 40.0 1±25.0 it 50.0 

Pentachlorophenol 10.010 40.0 ~40.0 ±50.0 

Phenanthrene jo.200 20.0 ~20.0 ±25.0 

V\nthraccnc ~.200 20.0 1±:!0.0 ±25.0 

~arbazole jo.050 20.0 ~20.0 ±25.0 

pi-n-butylphthalate ~.500 20.0 ~20.0 ±25.0 

Fluoranthene ~.100 20.0 ~20.0 1±25.0 

Pyrcnc 10.400 20.0 ~25.0 ~50.0 

~utylbenzylphthalate 10.100 20.0 ±25.0 1±50.0 
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Analyte Minimum 
Maximum 

Opening Opening 
RRF Maximum Maximum 

o/oRSD %01 %01 

p,3'-Dichlorobenzidine 0.010 40.0 I± 40.0 it 50.0 

!Benzo( a )anthracene 0.300 20.0 I± 20.0 1±:25.0 

~hrysene 0.200 20.0 1±20.0 it 50.0 

IBis(2-cthylhexyl) phthalate 0.200 20.0 1±25.0 it 50.0 

pi-n-octylphthalate 0.010 40.0 1±40.0 it 50.0 

Benzo( b) fluoranthene 0.010 20.0 I± 25.0 it50.0 

Benzo(k)fluoranthene 0.010 20.0 1±25.0 it 50.0 

Benzo(a)pyrene 0.010 20.0 I± 20.0 lt 50.0 

lndeno( I ,2,3-cd)pyrene 0.010 20.0 1±25.0 ±50.0 

Di benzo( a,h )anthracene 0.010 20.0 1±25.0 ±50.0 

Benzo( g,h,i )pery Jene 0.010 20.0 1±30.0 ±50.0 

~ ,3 ,4,6-T etrach \oropheno I 0.040 20.0 1±20.0 ±50.0 

Naphthalene 0.600 20.0 I± 25.0 ±25.0 

~-Methylnaphthalene 0.300 20.0 ~20.0 ±25.0 

V\cenaphth y len e 0.900 20.0 1±20.0 :±25.0 

~cenaphthene 0.500 20.0 It 20.0 ±25.0 

Fluorene 0.700 20.0 1±25.0 ±50.0 

'Phenanthrene 0.300 20.0 It 25.0 ±50.0 

~nthracene 0.400 20.0 It 25.0 ±50.0 

Fluoranthcne 0.400 20.0 1±25.0 ±50.0 

Pyrene 0.500 20.0 I± 30.0 ±50.0 

Benzo( a )anthracene 0.400 20.0 I± 25.0 ±50.0 

Chyrsene 0.400 20.0 ~25.0 ±50.0 

Benzo(b )fluoranthenc 0.100 20.0 It 30.0 !t50.0 

Benzo( k )fl uoranthene 0.100 20.0 I± 30.0 it50.0 

Benzo(a)pyrene 0.100 20.0 1±25.0 ~50.0 

Jndeno( 1,2,3-cd)pyrene 0.100 20.0 It 40.0 1±:50.0 

Dibenzo( a,h )anthracene ~.010 25.0 I± 40.0 ±50.0 

Benzo( g,h,i )peryl ene ~.020 25.0 I± 40.0 ±50.0 
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Pentachlorophenol ~.010 40.0 ~50.0 ~ 50.0 

Deuterated Monitoring Compounds 

Minimum Maximum 
Opening Closing 

Analyte Maximum Maximum 
RRF %RSD 0/o01 o;..o 

I ,4-Dioxane-da 0.010 20.0 ±25.0 It 50.0 

IPhenol-<h 0.010 20.0 ±25.0 i± 25.0 

IB is-(2-ch loroethyl }cthcr-d~ 0.100 20.0 ±20.0 ft 25.0 

~-Chlorophenol -<I~ 0.200 20.0 ±20.0 ~t:25.0 

~-M eth ylpheno 1-dK ~.010 20.0 ±20.0 ±25.0 

~-Chloroanil ine-d~ ~.010 40.0 ±40.0 ±50.0 

INitrobenzene-<15 ~.050 20.0 ±20.0 ±25.0 

~ -N itrophenol-d4 ~.050 20.0 ±20.0 ±25.0 

~,4-Dichlorophenol-d; ~.060 20.0 ±20.0 25.0 

pimethylphthalate-dt. ~.300 20.0 ±20.0 ±25.0 

~cenaphthylene-d" ~.400 20.0 .... 20.0 25.0 

~-Nitrophenol-d~ ~.010 40.0 40.0 50.0 
1"'luorcnc-d111 ~.100 20.0 ±20.0 ±25.0 

~.6-Dinitro-2-methy\phenol-dl ~.010 40.0 30.0 50.0 

~nthraccne-d 111 ~.300 20.0 20.0 25.0 

IPyrcne-dw ~.300 20.0 25.0 50.0 

~ enzo( a )p yrcne-d 12 ~.010 20.0 20.0 50.0 

1:::Juoranthene-d111 (SIM) p.400 20.0 1±25.0 50.0 

12-M eth ylnaphtha lenc-d w ( S I M) p.300 20.0 1±20.0 25.0 

'I fa closing CCV is acting as an opening CCV, all target analytcs must meet the requirements for an 
opening CCV. 

Note: If analysis by SIM technique is requested for PAH/pentachlorophenols, calibration 
standards analyzed at 0.10, 0.20, 0.40, 0.80, and 1.0 ng/ul for each target compound 
of interest and the associated DMCs. Pentachlorophenol will require only a four point 
initial calibration at 0.20, 0.40, 0.80, and 1.0 ng/uL 
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CONTINUING CALIBRATION VERIFICATION 

All criteria were met __ 
Criteria were not met 
and/or see below _x_ 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: __ 11/16/16;_12/01/16_(SCAN) _12/14/16_(SIM) __ 
Date of initial calibration verification (ICV):_11/16-17/16;_12/01/16__ _12/14/16;_12/19/16 _ _ 
Date of continuing calibration verification (CCV): 01/05/17_ _12/30-31/16;_01/05/17_ 
Date of closing CCV: _____________ _ 
Instrument ID numbers: GCMS2M _____ __ GCMS4M ___ _ 
Matrix/Level: Aqueous/low __ Aqueous/low __ _ 

Date of initial calibration: 12/22-23/16_(SCAN) _12/27-28/16_(Scan)~ 
Date of initial calibration verification (ICV):_12/22-2316 _12/28/16 ____ _ 
Date of continuing calibration verification (CCV):_01/04/17;_01/06/17 _ _01/03/17;_01/06/17_ 
Date of closing CCV:, _____________ _ 
Instrument ID numbers: GCMSSP __ GCMSZ, ___ _ 
Matrix/Level: Aqueous/low __ Aqueous/low __ _ 

DATE LAB FILE CRITERIA OUT COMPOUND SAMPLES 
ID# RFs, %RSD, %0, AFFECTED 

r 
GCMS2M 
01/05/17 cc3953-25 25.5 1 ,4-dioxane* JC34496-7; -9; -10 

33.0 Hexachlorocyclopentadiene* 
-25.9 di-n-octylphthalate* 
-35.8 lndeno(1,2,3-cd)pyrene* 

GCMS6P 
01/04/17 cc1534-25 23.8 Hexachlorocyclopentadiene* JC34496-12 
01/06/17 cc1534-50 -29.2 2-nitroaniline JC34496-4 

-30.7 4-nitrophenol 
01/06/17 cc1535-50 24.0 Benzaldehyde* 
GCMSZ 
01/03/17 cc5841-25 -23.8 Caprolactam* JC34496-1; -2; -3; 

-25.7 2-nitroaniline -4 
-25.6 3,3'-dichlorobenzidine* 
-21.4 lndeno(1,2,3-cd)pyrene* 

Note: Initial and continuing calibration verifications meet the method and guidance document required 
performance criteria except for the cases described in this document. Results qualified as 
estimated (J or UJ) in affected samples. 

* % difference outside was method performance criteria but within the guidance document 
performance criteria. No action taken. 

No action taken for QC samples. 
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No closing calibration verification included in data package. No action taken, professional 
judgment. 

Actions: 

Notes: Verify that the CCV is run at the required frequency (an opening and closing CCV must 
be run within 12-hour period). 

All DMCs must meet the RRF values given in Table 2. No qualification of the data is 
necessary on DMCs RRF and %RSD/%D alone. Use professional judgment to evaluate 
DMCs and %RSD/%0 data in conjunction with DMCs recoveries to determine the need 
for qualification of the data. 

Qualify the initial calibration analytes listed in Table 2 using the following criteria in the CCVs: 
Table! 4. CCV Artlnn!ll for Semh·nlutllc Analy"l" 

Crlterlu for Or><!nln~ CCV Criteria fnr CIOAin~ CCV 
Dctl!ct 

Action 

Non-dl!tl!ct 

Use Use 
CCV not pcrfonned nt required CCV not pcrfnnncd n1 required professlon11l professionnl 
frequency nnd scquc:ncc frequency judgment judgment 

R R 

CCV not pc:rfonned nt specified CCV not perfonnc:d nt spc:ci lied Usc Usc 

conccnu·ation conc:cntraticn profc55iomll proli:ssionnl 
judgment judgment 

Usc 
RRF < Minimum RRI'" in Table 2 RRF < Minimum RRF in Tahlc 2 profc55ionnl 

R for lllrgetnnni)1C: for tnrget nn:dytc judgment 
J orR 

RRF ~ Minimum RRr in Tnhle:! RRF ~ Minimum RRF in 'l'nblc: 2 No No 
for tnrget annl)1e for tnrget 11mll~'te qualification quali licntion 
~/QD outside the Opening o/o,o ouLo;idc the Closing Muximum 
Maximum %0 limits in Tnhle :2 o/ol'l limits in Table 2 for tnrgct J UJ 
fnr turget unul)1c: nnalytc: 
·v~o within the inclusive Opening %0 within the: Inclusive: Closin(t No No Muximum %0 limits in Tublc 2 Mu><imum %0 limils in Tublc: :2 qunlilic11tinn qunli llcntinn tor target nnnlyte for target nnnlytc 
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BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _ X_ 
Criteria were not met 
and/or see below __ _ 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks apply only to blanks associated with the 
samples, including trip, equipment, and laboratory blanks. If problems with any blanks exist, all data 
associated with the case must be carefully evaluated to determine whether or not there is an inherent 
variability in the data for the case, or if the problem is an isolated occurrence not affecting other data. 

List the contamination in the blanks below. High and low levels blanks must be treated separately. 

Notes: The concentration of non-target compounds in all blanks must be less than or equal to 
10 ugll. 

The concentration of target compounds in all blanks must be less than its CRQL listed 
in the method. 

Samples taken from a drinking water tap do not have and associated field blank. 

Laboratory blanks 

DATE 
ANALYZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

_No_target_analytes_detected_in_method_blanks ______________ _ 

Field/Equipment/Trip blank 

DATE 
ANALYZED 

LABID LEVEU COMPOUND 
MATRIX 

CONCENTRA TJON 
UNITS 

_No_target_analytes_detected_in_the_field/equipment_blanks_analyzed_with_this_data_package._ 

Note: 
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BLANK ANALYSIS RESULTS (Section 3) 

Blank Actions 

Qualify samples based on the criteria summarized in Table 5: 

All criteria were met _x_ 
Criteria were not met 
and/or see below __ 

Table 5. Blank and TCLP/SPLP LEB Actions for Semivolatile Analysis 

Blank Type Blank Result Sample Result Action 

Detect Non-detect No qualification 

< CRQL 
Repon at CRQL and qualify 

< CRQL as non-detect (U) 

~ CRQL Use professional judgment 

< CRQL Report at CRQL and qualifY 
as non-detect (U} 

~ CRQL 
Report at sample results and 

~ CRQL but < Blank Result qualify as non-detect (U) or as 
Method, unusable (R) 
TCLP/SPLP 
LEB, Field 2: CRQL and ~ Blank Result Usc professional judgment 

Grossly high Detect 
Repon at sample results and 
qualify as unusable (R) 

TIC > 5.0 ug/L 
(water} or 0.0050 
mg/L(TCLP 
leachate) Detect Use professional judgment 
or 

TIC > 170 ug/Kg 
(soil) 

List samples qualified 

CONTAMINATION COMPOUND CONC/UNITS AUUNITS SQL AFFECTED 
SOURCE/LEVEL SAMPLES 

-
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All criteria were met _ X_ 
Criteria were not met 
and/or see below 

SURROGATE SPIKE RECOVERIES- DEUTERATED MONITORING COMPOUNDS (DMCs) 

Laboratory performance of individual samples is established by evaluation of surrogate spike recoveries 
- deuterated monitoring compounds. All samples are spiked with surrogate compounds prior to sample 
analysis. The accuracy of the analysis is measured by the surrogate percent recovery. Since the effects 
of the sample matrix are frequently outside the control of the laboratory and may present relatively 
unique problems, the validation of data is frequently subjective and demands analytical experience and 
professional judgment. 

Notes: Recoveries for DMCs in samples and blanks must be within the limits specified in Table 
6. 

The recovery limits for any of the compounds listed in Table 6 may be expanded at any 
time during the period of performance if USEPA determines that the limits are too 
restrictive. 

If a DMC is not added in the samples and blanks or the concentrations of DMCs in the 
samples and blank not the specified, use professional judgment in qualifying the data. 

Table 7. DMC Actions for Scmivolntile Analysis 

Action 
Criteria 

Detect Non-detect 

% R < 10% (excluding DMCs with 100/o as a lower J- R 
acceptance limit) 

10% ~ % R (excluding DMCs with 10% as a lower 
J- UJ 

acceptance limit) < Lower Acceptance Limit 

Lower Acceptance limit !5 %R S Upper Acceptance Limit No qualification No qualification 

% R > Upper Acceptance Limit J+ No qualification 

List the percent recoveries (%Rs) which do not meet the criteria for DMCs (surrogate) recovery. 

Matrix:_ Groundwater ___________ _ 

SAMPLE ID SURROGATE COMPOUND ACTION 

_DMCs_meet_the_required_criteria_in_all_samples_analyzed._Non-_deuterated_surrogates_added _ 
_ to_the_samples_and_were_within_laboratory_recovery_limits .. ___________ _ 

Note: 
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Table 8. Semivolatile DMCs and the Associated Target Analytes 

1,4-Dioxan~a (DMC-1) Phcnol-d$(DMC-2) Bis(2-Chloroethyl) ethcr-da 
(DMC-3) 

I ,4-Dioxane Benzaldehyde Bis(2-chloroethyl)ether 
Phenol 2,2'-0xybis{ 1-chloropropane) 

Bis( 2-ch loroethoxy )methane 

2-Chlorophenol-d4 { DM C-4) 4-Methylphenol-da ( DMC-5) 4-Chloroanillne-d... (DMC-6) 

2-Chlorophcnol 2-Mcthylphcnol 4-Ch loroanil inc 
3-Methylphenol llexachlorocyclopentadiene 

4-Methylphenol D ichlorobenzidi nc 

2 ,4-Dimeth)' !phenol 

Nitrobenzene-d~ (DMC-7) 2-Nilrophenol-d4 (DMC-8) 2,4-Diehlorophenol-dJ (DMC-9) 

Acetophenone lsophorone 2,4-Dichlorophenol 
N-Nitroso-di-n-prop)rlaminc 2-Nitrophenol Hcxnch I orobutadicne 

Hexachloroethane llexach I orocycl opcnllld icnc 

Nitrobenzene 4-Ch loro-3 -methyl phenol 

2,6-Di nitrotol ucne 2,4,6-Trichlorophcnol 

2,4-Dinitrotolucnc 2,4,5-Trichlorophcnol 

N-Nitrosodiphcnylamine 1,2,4,5-Tetrachlorobenzene 

•Pentachlorophenol 

2,3,4,6-Tctrachlorophenol 

Dimethy lphthalate-d, ( DM C-1 0) Acenaphthylene-da (DMC-11) 4-Nitrophenol-d4 (DMC-12) 

Caprolactam •Naphthalene 2-Nitroanilinc 
1,1'-Biphenyl •2-Methylnaphthalene 3-Nitroaniline 

Dimcthylphthalate 2-Chloronaphthalene 2,4-Dinitrophcnol 

Dicthylphthalmc • Accnaphthylcnc 4-N itrophcnol 

Di-n-butyl phthalate • Acenaphthcnc 4-Nitroanilinc 

Butylbcnzylphthalatc 

Bis(2-ethylhexyl) phthalate 

Di-n-octylphthalatc 

15 
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Fluoren~d,o (DMC-13) 4,6-Di nit ro-2-methylphenol-dz Anthracenc-d 1o(DMC-1 S) 
(DMC-14) 

Dibcnzofuran 4,6-Dinitro-2-methylphcnol llcxachlorobcnzcnc 
*Fluorene Atrazinc 
4-Chlorophcnyl-phen)'lcther • Phenanthrene 

4-Bromophenyl-pheny !ether • Anthracene 

Carbazole 

Pyrene-d,o(DMC-16) Benzo(a )pyrcne-d 11 ( DMC-17) 
• Fluoramhene 3,3 '-Dich]orobenzidine 
*Pyrenc *Bcnzo{b)fluoranthcne 

*Benzo(a)anthracene *Benzo(k)nuoronthene 

*Chrysene • Benzo( a )pyrene 

*lndcno( 1 ,2,3-cd)pyrenc 

• Dibenzo( a,h )anthracene 

*Bcnzo(g,h,i )perylene 

*Included in optional Target Analytc List (TAL) of PAlls and PCP only. 

Table 9. Semivolatile SIM DMCs and the Associatoo Target Analytcs 

Fluoranthene-d 10 2-Methylnaphthalene-d 10 

(DMC-1) (DMC-2) 

Fluoranthene Naphthalene 

Pyrene 2-Methylnaphthalene 

Bcnzo(a)anthraccnc Accnaphthylenc 

Chrysene Acenaphthene 

Bcnzo( b )fluoranthene Fluorene 

Benzo(k)fluoronthene Pentachlorophenol 

Bcnzo(a)pyrene Phenanthrene 

lndeno( I ,2,3-cd )pyrene Anthracene 

Dibcnzo( a,h )anthracene 

Benzo(g,h,i)perylcnc 

l6 
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VII. A MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 

All criteria were met __ 
Criteria were not mel 
and/or see below _ x_ 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. This data alone cannot be used to evaluate the precision and accuracy of individual 
samples. If any % R in the MS or MSD falls outside the designated range, the reviewer should 
determine if there are matrix effects, i.e. LCS data are within the QC limits but MS/MSD data are outside 
QC limit. 

1. MS/MSD Recoveries and Precision Criteria 

The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target 
analytes are expected in the sample. If target analytes are not expected, MS/MSD should be analyzed. 

NOTES: Data forMS and MSDs will not be present unless requested by the Region. 
Notify the Contract Laboratory COR if a field or trip blank was used for the MS 
and MSD. 

For a Matrix Spike that does not meet criteria, apply the action to only the field sample used to prepare 
the Matrix Spike sample. If it is clearly stated in the data validation materials that the samples were 
taken through incremental sampling or some other method guaranteeing the homogeneity of the sample 
group, then the entire sample group may be qualified. 

List the %Rs, RPD of the compounds which do not meet the criteria. 

Sample ID: __ JC34355-1 ____ _ 
Sample ID: __ JC34355-1_(SIM) __ _ 
Sample ID: __ JC34266-20 ___ _ 
Sample ID: __ JC34421-1_(SIM) __ _ 
Sample ID: __ JC34496-12 ____ _ 
Sample ID: __ JC34496-12_(SIM) __ _ 

Matrix/Level : _ _ Groundwater 
Matrix/Level : __ Groundwater 
Matrix/Level : __ Groundwater 
Matrix/Level : __ Groundwater 
Matrix/Levei: __ Groundwater_ 
Matrix/Level: __ Groundwater_ 

Note: MS/MSD % recovery and RPD within laboratory control limits. 

* 
* 

Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper limit. 
If QC limits are not available, use limits of 70-130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

MS/MSD criteria apply only to the unspiked sample, its dilutions, and the associated MS/MSD samples: 

If the % R for the affected compounds were < LL (or 70 %), qualify positive results (J) and 
nondetects (UJ). 
If the% R for the affected compounds were > UL (or 130 %), only qualify positive results (J). 

17 
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If 25% or more of all MS/MSD %R were < LL (or 70 %) or if two or more MS/MSD %Rs were 
< 10%, qualify all positive results (J) and reject nondetects (R). 

A separate worksheet should be used for each MS/MSD pair. 

18 



DATA REVIEW WORKSHEETS 

INTERNAL STANDARD PERFORMANCE 

All criteria were met _x_ 
Criteria were not met 
and/or see below 

The assessment of the internal standard (IS) parameter is used to assist the data reviewer in 
determining the condition of the analytical instrumentation. 

List the internal standard area of samples which do not meet the criteria. 

DATE SAMPLE 10 IS OUT IS AREA ACCEPTABLE ACTION 
RANGE 

Internal area meets the required criteria for batch samples corresponding to this data package. 

Action: 
1. If an internal standard area count for a sample or blank is greater than 213.0% of the area for 

the associated standard (opening CCV or mid-point standard from initial calibration) (see Table 
10 below): 
a. Qualify detects for compounds quantitated using that internal standard as estimated low 

(J-). 
b. Do not qualify non-detected associated compounds. 

2. If an internal standard area count for a sample or blank is less than 20.0% of the area for the 
associated standard (opening CCV or mid-point standard from initial calibration): 
a. Qualify detects for compounds quantitated using that internal standard as estimated 

high (J+). 
b. Qualify non-detected associated compounds as unusable (R). 

3. If an internal standard area count for a sample or blank is greater than or equal to 50.0%, and 
less than or equal to 213% of the area for the associated standard opening CCV or mid-point 
standard from initial calibration, no qualification of the data is necessary. 

4. If an internal standard RT varies by more than 10.0 seconds: Examine the chromatographic 
profile for that sample to determine if any false positives or negatives exist. For shifts of a large 
magnitude, the reviewer may consider partial or total rejection of the data for that sample 
fraction. Detects should not need to be qualified as unusable (R) if the mass spectral criteria are 
met. 

5. If an internal standard RT varies by less than or equal to 10.0 seconds, no qualification of the 
data is necessary. 

J9 
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Note: Inform the Contract Laboratory Program Project Officer (CLP PO) if the internal 
standard performance criteria are grossly exceeded. Note in the Data Review Narrative 
potential effects on the data resulting from unacceptable internal standard performance. 

State in the Data Review Narrative if the required internal standard compounds are not 
added to a sample or blank or if the required internal standard compound is not 
analyzed at the specified concentration. 

Actions: 

Table I 0. Internal Standard Actions for Scmivolatilc Analysis 

Action 
Criteria 

Detect Non-detect 

Area response < 20% of the opening CCV or mid-point 
J+ R standard CS3 from !CAL 

20% :S Area response< 50% of the opening CCV or 
J+ UJ mid-point standard CS3 from ICAL 

50% ~ Area response :::; 200% of the opening CCV or 
No qualification No qualification mid-point standard CSJ from !CAL 

Area response> 200% of the opening CCV or mid-point J- No qualification standard CSJ from ICAL 

RT shift between sample/blank and opening CCV or 
R R mid-point standard CS3 from I CAL > 10.0 seconds 

RT shift between sample/blank and opening CCV or 
No qualification No qualification mid-point standard CS3 from !CAL< 10.0 seconds 
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TARGET COMPOUND IDENTIFICATION 

Criteria: 

All criteria were met _ x_ 
Criteria were not met 
and/or see below __ 

Is the Relative Retention Times (RRTs) of reported compounds within ±0.06 RRT units of the standard 
RRT [opening Continuing Calibration Verification (CCV) or mid-point standard from the initial 
calibration). Yes? or No? 

List compounds not meeting the criteria described above: 

Sample ID Compounds Actions 
----------------------------------------------------------------------------------------------------------------------------------

Mass spectra of the sample compound and a current laboratory-generated standard [i.e., the mass 
spectrum from the associated calibration standard (opening CCV or mid-point standard from initial 
calibration)] must match according to the following criteria: 

a. All ions present in the standard mass spectrum at a relative intensity greater than 10% 
must be present in the sample spectrum. 

b. The relative intensities of these ions must agree within ±20% between the standard and 
sample spectra (e.g., for an ion with an abundance of 50% in the standard spectrum, 
the corresponding sample ion abundance must be between 30-70%). 

c. Ions present at greater than 10% in the sample mass spectrum, but not present in the 
standard spectrum, must be evaluated by a reviewer experienced in mass spectral 
interpretation. 

List compounds not meeting the criteria described above: 

Sample ID Compounds Actions 
----------------------------------------------------------------------------------------------------------------------------------
_ldentified_compounds_meet_the_required_criteria __ 
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Action: 

1. The application of qualitative criteria for GC/MS analysis of target compounds requires 
professional judgment. It is up to the reviewe~s discretion to obtain additional information from 
the laboratory. If it is determined that incorrect identifications were made, qualify all such data 
as unusable (R). 

2. Use professional judgment to qualify the data if it is determined that cross-contamination has 
occurred. 

3. Note in the Data Review Narrative any changes made to the reported compounds or concerns 
regarding target compound identifications. Note, for Contract Laboratory COR action, the 
necessity for numerous or significant changes. 

TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

NOTE: Tentatively identified compounds should only be evaluated when requested by a party 
from outside of the Hazardous Waste Support Section (HWSS). 

List TICs 

Sample ID Compound Sample ID Compound 

--------------------------------------------------------------------------------------------------------------------------------------------------

-- --- ----------------------------

Action: 

1. Qualify all TIC results for which there is presumptive evidence of a match (e.g. greater than or 
equal to 85% match) as tentatively identified (NJ), with approximated concentrations. TICs 
labeled ~unknown" are qualified as estimated (J). 

2. General actions related to the review of TIC results are as follows: 
a. If it is determined that a tentative identification of a non-target compound is 

unacceptable, change the tentative identification to "unknown" or another appropriate 
identification, and qualify the result as estimated (J). 

b. If all contractually-required peaks were not library searched and quantitated, the 
Region's designated representative may request these data from the laboratory. 

3. In deciding whether a library search result for a TIC represents a reasonable identification, use 
professional judgment. If there is more than one possible match, report the result as "either 
compound X or compound Y". If there is a lack of isomer specificity, change the TIC result to a 
nonspecific isomer result (e.g., 1 ,3,5-trimethyl benzene to trimethyl benzene isomer) or to a 
compound class (e.g., 2-methyl, 3-ethyl benzene to a substituted aromatic compound). 

4. The reviewer may elect to report all similar compounds as a total (e.g., all alkanes may be 
summarized and reported as total hydrocarbons). 
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5. Target compounds from other fractions and suspected laboratory contaminants should be 
marked as "non-reportable". 

6. Other Case factors may influence TIC judgments. If a sample TIC match is poor, but other 
samples have a TIC with a valid library match, similar RRT, and the same ions, infer 
identification informaUon from the other sample TIC results. 

7. Note in the Data Review Narrative any changes made to the reported data or any concerns 
regarding TIC identifications. 

8. Note, for Contract Laboratory COR action, failure to properly evaluate and report TICs 
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All criteria were met_)(_ 
Criteria were not met 
and/or see below __ 

SAMPLE QUANTITATION AND REPORTED CONTRACT REQUIRED QUANTITATION LIMITS 
(CRQLS) 

Action: 
1. When a sample is analyzed at more than one dilution, the lower CRQL are used unless a QC 
exceedance dictates the use of higher CRQLs from the diluted sample. Samples reported with an "E" 
qualifier should be reported from the diluted sample. 
2. If any discrepancies are found, the Region's designated representative may contact the laboratory to 
obtain additional information that could resolve any differences. If a discrepancy remains unresolved, 
the reviewer must use professional judgment to decide which value is the most accurate. Under these 
circumstances, the reviewer may determine that qualification of data is warranted. Note in the Data 
Review Narrative a description of the reasons for data qualification and the qualification that is applied to 
the data. 
3. For non-aqueous samples, if the solids is less than 10.0%, use professional judgment for both detects 
and non-detects. If the percent solid for a soil sample is greater than or equal to 10.0% and less than 
30.0%, use professional judgment to qualify detects and non-detects. If the percent solid for a soil 
sample is greater than or equal to 30.0%, detects and non-detects should not be qualified (see Table 
11 ). 
4. Note, for Contract Laboratory COR action, numerous or significant failures to accurately quantify the 
target compounds or to properly evaluate and adjust CRQLs. 
5. Results between MDL and CRQL should be qualified as estimated "J". 
6. Results < MDL should be reported at the CRQL and qualified "U". MDLs themselves should not be 
reported. 

Table 11. Percent Solids Actions for Scmivolatilc Analysis for Non-Aqueous Samples 

Action 
Criteria 

Detects Non-detects 

%Solids< I 0.0% Usc professional judgment Usc professional judgment 

I 0.0% ~ %Solids ~ 30.0% Use professional judgment Use professional judgment 

%Solids> 30.0% No qualification No qualification 

SAMPLE QUANTITATION 

The sample quantitation evaluation is to verify laboratory quantitation results. In the space below, please 
show a minimum of one sample calculation: 

Sample ID:_ JC34496-12_MS_ Analyte:_ 2,4-dimethylphenol _ RF:_0.361_ 

[] = (39629)(40)/(527349)(0.361) 
= 8.32 ppm Ok 
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QUANTITATION LIMITS 

A. Dilution perfonned 

SAMPLE ID DILUTION REASON FOR DILUTION 
FACTOR 

JC34496-4 20x 1 ,4-dioxane outside calibration range 

~ 

1_ 

I 

1--
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FIELD DUPLICATE PRECISION 

All criteria were met _ N/A_ 
Criteria were not met 
and/or see below __ _ 

Sample IDs: _________ _ Matrix: _____ _ 

Field duplicates samples may be taken and analyzed as an indication of overall precision. These 
analyses measure both field and lab precision; therefore, the results may have more variability than 
laboratory duplicates which only laboratory performance. It is also expected that soil duplicate results 
will have a greater variance than water matrices due to difficulties associated with collecting identical 
field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 
Suggested criteria: if large RPD (> 50 %) is observed, confirm identification of the samples and note 
differences. If both samples and duplicate are <5 SQL, the RPD criteria is doubled. 

COMPOUND SQL SAMPLE DUPLICATE RPD ACTION 
ug/L CONC. (ug/1) CONC. (ug/1) 

No field/laboratory duplicate analyzed as part of this data package. MS/MSD % recovery RPD 
used to assess precision. RPD within the required guidance document criteria < 50 % for detected 
target analytes above 5 SQL except for the cases described in this document. 

26 



DATA REVIEW WORKSHEETS 

OTHER ISSUES 

A. System Performance 

All criteria were met _ X_ 
Criteria were not met 
and/or see below _ 

List samples qualified based on the degradation of system performance during simple analysis: 

Sample ID Comments Actions 
--------------------------------------------------------------------------------------------------------------------------------------------------

Action: 

Use professional judgment to qualify the data if it is determined that system performance has degraded 
during sample analyses. Inform the Contract Laboratory Program COR any action as a result of 
degradation of system performance which significantly affected the data. 

B. Overall Assessment of Data 

List samples qualified based on other issues: 

Sample ID Comments Actions 
--------------------------------------------------------------------------------------------------------------------------------------------------
_No_other_issues_that_required_the_need_to_qualify _the _data._Results_are_ valid_and_ can_be_used 
_for_decission_purposes._Other_discrepancies_are_shown_below., __________ _ 

Note: The acid surrogate standard not added to the LCS analyzed on 12/28/16. The affected samples 
either was not re-extracted because no sample was left or extracted outside the method 
recommended holding time. No action taken, professional judgment. 

Action: 

1. Use professional judgment to determine if there is any need to qualify data which were not 
qualified based on the Quality Control (QC) criteria previously discussed. 

2. Write a brief narrative to give the user an indication of the analytical limitations of the data. 
Inform the Contract Laboratory COR the action, any inconsistency of the data with the Sample 
Delivery Group (SDG) Narrative. If sufficient information on the intended use and required 
quality of the data is available, the reviewer should include their assessment of the usability of 
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the data within the given context. This may be used as part of a formal Data Quality 
Assessment (DQA). 

3. Sometimes, due to dilutions, re-analysis or SIM/Scan runs are being performed, there will be 
multiple results for a single analyte from a single sample. The following criteria and professional 
judgment are used to determine which result should be reported: 

• The analysis with the lower CRQL 
• The analysis with the better QC results 
• The analysis with the higher results 
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SDG No: 
Analysis: 
location: 

SUMMARY: 

Critical issues: 
Major: 
Minor: 

JC34496 
SW846-8015C 
BMSMC, Building 5 Area 

EXECUTIVE NARRATIVE 

laboratory: 
Number of Samples: 

4th Q 2016 Groundwater Sampling-Onsite Wells 
Humacao, PR 

Accutest, New Jersey 
10 

Ten (10) samples were analyzed for the low molecular weight alcohols (lMWAs) list 
following method SW846-8015C. The sample results were assessed according to USEPA 
data validation guidance documents in the following order of precedence: "Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods SW-846 {Final Update 
JJJ, December 1996}," specifically for Methods 8000/8015C are utilized. The QC criteria 
and data validation actions listed on the data review worksheets are from the primary 
guidance document, unless otherwise noted. 

Results are valid and can be used for decision making purposes. 

None 
None 
None 

Critical findings: None 
None 
None 

Major findings: 
Minor findings: 

COMMENTS: 

Reviewers Name: 

Signature: 
Date: 

Results are valid and can be used for decision making purposes. 

Rafael Infante 
Chemist license 1888 

February 3, 2017 



SAMPLE ORGANIC DATA SAMPLE SUMMARY 

Sample ID: JC34496-1 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 

Matrix: Groundwater 

METHOD: 8015C 

Anatyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 1.0 

Isobutyl Alcohol 100 ug/1 1.0 

Isopropyl Alcohol 100 ug/1 1.0 

n-Propyl Alcohol 100 ug/1 1.0 

n-Butyl Alcohol 100 ug/1 1.0 

sec-Butyl Alcohol 100 ug/t 1.0 

Methanol 200 ugft 1.0 

Sample ID: JC34496-2 

Sample location: BMSMC Building 5 Area 

Sampling date: 11/22/2016 

Matrix: AQ- Field Blank water 

METHOD: 8015C 

Anatyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 

Isobutyl Alcohol 100 ug/1 

Isopropyl Alcohol 100 ug/1 

n-Propyt Alcohol 100 ug/1 

n-Butyl Alcohol 100 ug/t 

sec-Butyl Alcohol 100 ug/1 

Methanol 200 ug/1 

Sample JD: JC34496-3 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 

Matrix: Groundwater 

METHOD: 8015C 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Analyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 1.0 

Isobutyl Alcohol 100 ug/1 1.0 

Isopropyl Alcohol 100 ug/1 1.0 

n-Propyl Alcohol 100 ug/1 1.0 

n-Butyl Alcohol 100 ug/1 1.0 

sec-Butyl Alcohol 100 ug/1 1.0 

Methanol 200 ug/1 1.0 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 



r ' 

Sample ID: JC34496-4 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 

Matrix: Groundwater 

METHOD: 8015C 

Analyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 

Isobutyl Alcohol 100 ug/1 

Isopropyl Alcohol 100 ug/1 

n-Propyl Alcohol 100 ug/1 

n-Butyl Alcohol 100 ug/1 

sec-Butyl Alcohol 100 ug/1 

Methanol 200 ug/1 

Sample ID: JC34496-7 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: AQ- Equipment Blank 

METHOD: 801SC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Analyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 

Isobutyl Alcohol 100 ug/1 

Isopropyl Alcohol 100 ug/1 

n-Propyl Alcohol 100 ug/1 

n-Butyl Alcohol 100 ug/1 

sec-Butyl Alcohol 100 ug/1 

Methanol 200 ug/1 

Sample JD: JC34496-9 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: AQ- Field Blank Water 

METHOD: 801SC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Analyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 1.0 

Isobutyl Alcohol 100 ug/1 1.0 

Isopropyl Alcohol 100 ug/1 1.0 

n-Propyl Alcohol 100 ug/1 1.0 

n-Butyl Alcohol 100 ug/1 1.0 

sec-Butyl Alcohol 100 ug/1 1.0 

Methanol 200 ug/1 1.0 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 



Sample ID: JC34496·10 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 8015C 

Analyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 

Isobutyl Alcohol 100 ug/1 

Isopropyl Alcohol 100 ug/1 

n·Propyl Alcohol 100 ug/1 

n·Butyl Alcohol 100 ug/1 

sec·Butyl Alcohol 100 ug/1 

Methanol 200 ug/1 

Sample 10: JC34496·12 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 8015C 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Analyte Name Result Units Dilution Factor 

Ethanol 100 ug/1 

Isobutyl Alcohol 100 ug/1 

Isopropyl Alcohol 100 ug/1 

n·Propyl Alcohol 100 ug/1 

n·Butyl Alcohol 100 ug/1 

sec-Butyl Alcohol 100 ug/1 

Methanol 200 ug/1 

Sample ID: JC34496·12MS 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 801SC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Analyte Name Result Units Dilution Factor 

Ethanol 5030 ug/1 1.0 

Isobutyl Alcohol 4430 ug/1 1.0 

Isopropyl Alcohol 4890 ug/1 1.0 

n·Propyl Alcohol 5090 ug/1 1.0 

n·Butyl Alcohol 5920 ug/1 1.0 

sec·Butyl Alcohol 5260 ug/1 1.0 

Methanol 4720 ug/1 1.0 

lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

Lab Flag Validation Reportable 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

u Yes 

Lab Flag Validation Reportable 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



Sample ID: JC34496-12MSD 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: Groundwater 

METHOD: 8015C 

Analyte Name Result Units Dilution Factor 

Ethanol 5600 ug/1 1.0 

Isobutyl Alcohol 5000 ug/1 1.0 

Isopropyl Alcohol 5410 ug/1 1.0 

n-Propyl Alcohol 5270 ug/1 1.0 

n-Butyl Alcohol 4890 ug/1 1.0 

sec-Butyl Alcohol 5750 ug/1 1.0 

Methanol 53705340 ug/1 1.0 

Lab Flag Validation Reportable 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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Project Number:_ JC34496 ____ _ 
Date: 12/22-23/2016 _ _ _ 
Shipping Date:_ 12/27/2016 ___ _ 
EPA Region: 2 _____ _ 

REVIEW OF VOLATILE ORGANIC PACKAGE 
The following guidelines for evaluating volatile organics were created to delineate required validation actions. This 
document will assist the reviewer in using professional judgment to make more infonned decision and in better 
serving the needs of the data users. The sample results were assessed according to USEPA data validation 
guidance documents in the following order of precedence: wrest Methods for Evaluating Solid Waste, 
Physical/Chemical Methods SW-846 (Final Update Ill, December 1996)," specifically for Methods 8000/8015C are 
utilized. The QC criteria and data validation actions listed on the data review worksheets are from the primary 
guidance document, unless otherwise noted. 
The hardcopied (laboratory name) _Accutest data package received has been reviewed 
and the quality control and performance data summarized. The modified data review for VOCs included: 

Lab. Project/SDG No.: _ JC34496 _____ _ Sample matrix: _ Groundwater __ 
No. of Samples: 10 ______ _ 

Trip blank No.: 
Field blank No.: JC34496-2;_JC34496-9 _____________ _ 
Equipment blank No.:_ JC34496-7 _________________ _ 
Field duplicate No.: __ -_____________________ _ 

_ X_ Data Completeness 
_ X_ Holding Times 
_ N/A_ GC/MS Tuning 
_ N/A_ Intemal Standard Performance 
_ X_ Blanks 
_ X_ Surrogate Recoveries 
_ X_ Matrix Spike/Matrix Spike Duplicate 

_ X_ Laboratory Control Spikes 
_ X_ Field Duplicates 
_ X_ Calibrations 
_ X_ Compound Identifications 
_ X_ Compound Quantitation 
_ X_ Quantitation Limits 

Overall Comments:_Low_molecular_weight_alcohols_by_SW-846_8015C. _______ _ 
_ 4th_Q_2016_Groundwater_Sampling-Onsite_Wells. _____________ _ 
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DATA COMPLETENESS 

MISSING INFORMATION DATE LAB. CONTACTED DATE RECEIVED 
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HOLDING TIMES 

All criteria were met _x_ 
Criteria were not met 
and/or see below __ 

The objective of this parameter is to ascertain the validity of the results based on the holding time of the 
sample from time of collection to the time of analysis. 

Complete table for all samples and note the analysis and/or preservation not within criteria 

SAMPLE ID DATE SAMPLED DATE ANALYZED pH ACTION 

All samples analyzed within the recommended method holding. All samples properly preserved. 

Criteria 

Aqueous samples -14 days from sample collection for preserved samples (pH~ 2, 4°C), no air bubbles. 
Aqueous samples- 7 days from sample collection for unpreserved samples, 4°C, no air bubbles. 
Soil samples- 7 days from sample collection. 
Cooler temperature (Criteria: 4.:!: 2 °C): 5.5°C 

Actions 

If the VOCs vial(s) have air bubbles, estimate positive results (J) and reject nondetects (R). 
If the% solids of soil samples is 10-50%, estimates positive results (J) and nondetects (UJ) 
If the% solid of soil samples is< 10%, estimate positive results (J) and reject nondetects (R). 
If holding times are exceeded but< 14 days beyond criteria, estimate positive results (J) and nondetects 
(UJ). 
If holding times are exceeded but < 28 days beyond criteria, estimate positive results (J) and reject 
nondetects (R). 
If holding times are grossly exceeded (> 28 days beyond criteria), reject all results (R). 
If samples were not iced or if the ice were melted (> 10°C), estimate positive results (J) and nondetects 
(UJ). 
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DATA REVIEW WORKSHEETS 

GC/MS TUNING 

All criteria were met _ N/A_ 
Criteria were not met see below _ 

The assessment of the tuning results is to determine if the sample instrumentation is within the standard 
tuning QC limits 

_ N/A_ The BFB performance results were reviewed and found to be within the specified criteria. 

_ N/A_ BFB tuning was performed for every 12 hours of sample analysis. 

If no, use professional judgment to determine whether the associated data should be accepted, qualified 
or rejected. 

List the samples affected: ----------------------

If mass calibration is in error, all associated data are rejected. 
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DATA REVIEW WORKSHEETS 

CALIBRATION VERIFICATION 

All criteria were met _:x_ 
Criteria were not met 
and/or see below __ 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: 10/10/16. ________ _ 
Dates of continuing calibration: 01/03/17 ________ _ 
Dates of final calibration verification:_ 1 0/10/1 0;_01/03/17 ____ _ 
Instrument ID number: GCGH ________ _ 
Matrix/Level: Aqueous/low _________ _ 

DATE LAB FILE ID# CRITERIA OUT COMPOUND SAMPLES 
RFs, %RSD, %0, r AFFECTED 

-

Note: Initial, continuing, and final calibration verifications meets method specific criteria in at least one 
of the two columns. Final calibration verification included in data packages. 

Criteria 

All RFs must be> 0.05 regardless of method requirements for SPCC. 
All %RSD must be ~ 15 % regardless of method requirements for CCC. 
All %Ds must be ~ 20% regardless of method requirements for CCC. 
It should be noted that Region 2 SOP HW-24 does not specify criterion for the curve correlation 
coefficient (r). A limit for r of~ 0.995 has therefore been utilized as professional judgment. 

Actions 

If any compound has an initial RF or a continuing RF of< 0.05, estimate positive results (J) and reject 
nondetects (R), regardless of method requirements. 
If any compound has a %RSD > 15%, estimate positive results (J) and use professional judgment to 
qualify nondetects. 
If any compound has a o/oRSD > 90%, estimate positive results (J) and reject nondetects (R). 
If any compound has a % D > 20%, estimate positive results (J) and reject nondetects (R). 
If any compound has a% D > 20%, estimate positive results (J) and nondetects (UJ). 
If any compound has a % D > 90%, estimate positive results (J) and reject nondetects (R). 
If any compound has r < 0.995, estimate positive results and nondetects. 

A separate worksheet should be filled for each initial curve 
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DATA REVIEW WORKSHEETS 

VA. BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _ X_ 
Criteria were not met 
and/or see below __ 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks apply only to blanks associated with the 
samples, including trip, equipment, and laboratory blanks. If problems with any blanks exist, all data 
associated with the case must be carefully evaluated to determine whether or not there is an inherent 
variability in the data for the case, or if the problem is an isolated occurrence not affecting other data. 

List the contamination in the blanks below. High and low levels blanks must be treated separately. 

Laboratory blanks 

DATE 
ANALYZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

_ AII_method_blank_meeth_method_specific_criteria ____________ _ 

Field/Equipment/Trip blank 

DATE 
ANALYZED 

LABID LEVEU COMPOUND 
MATRIX 

CONCENTRATION 
UNITS 

_No_target_analytes_detected_in_the_field/equipment_blanks_analyzed_with_this_data_package. __ 
_ No_trip_blank_analyzed_with_this_data_package. ______________ _ 
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DATA REVIEW WORKSHEETS 

V B. BLANK ANALYSIS RESULTS (Section 3) 

Blank Actions 

All criteria were met _x_ 
Criteria were not met 
and/or see below _ 

Action Levels (Als) should be based upon the highest concentration of contaminant determined in any 
blank. Do not qualify any blank with another blank. The ALs for samples which have been diluted should 
be corrected for the sample dilution factor and/or % moisture, where applicable. No positive sample 
results should be reported unless the concentration of the compound in the samples exceeds the ALs: 

ALs = 1 Ox the amount of common contaminants (methylene chloride, acetone, 2-butanone, and toluene) 
ALs = 5x for any other compounds 

Specific actions are as follows: 

If the concentration is < sample quantitation limit (SQL) and ~ AL, report the compound as not detected 
(U) at the SQL. 
If the concentration is ~ SQL but ~ AL, report the compound as not detected (U) at the reported 
concentration. 
If the concentration is~ SOL and > AL, report the concentration unqualified. 

Notes: 

High and low level blanks must be treated separately 
Compounds qualified "U" for blank contamination are still considered "hits" when qualifying for calibration 
criteria. 

CONTAMINATION COMPOUND CONC/UNITS AUUNITS SQL AFFECTED 
SOURCE/LEVEL SAMPLES 

~ 
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DATA REVIEW WORKSHEETS 

SURROGATE SPIKE RECOVERIES 

All criteria were met _x__ 
Criteria were not met 
and/or see below 

Laboratory performance of individual samples is established by evaluation of surrogate spike recoveries. 
All samples are spiked with surrogate compounds prior to sample analysis. The accuracy of the analysis 
is measured by the surrogate percent recovery. Since the effects of the sample matrix are frequently 
outside the control of the laboratory and may present relatively unique problems, the validation of data is 
frequently subjective and demands analytical experience and professional judgment. 
List the percent recoveries (%Rs) which do not meet the criteria for surrogate recovery. 
Matrix: solid/aqueous 

SAMPLE ID SURROGATE COMPOUND ACTION 
Hexanol OOFM TOb El8 

JC34496-1 
JC34496-2 
JC34496-3 
JC34496-4 
JC34496-7 
JC34496-91 
JC34496-10 
JC34496-12 
GGH5601-BS 
GGH5601-MB1 
GGH5601-MB2 
JC34496-12MS 
JC34496-12MSD 

S1 a S1 b 

95 83 
92 86 
101 80 
103 81 
104 79 
10 85 
96 76 
107 84 
75 76 
88 97 
73 71 
100 83 
102 84 

(a) Recovery from GC signal #2 (b) Recovery from GC signal #1 

Note: All surrogate recoveries within laboratory control limits. 

QC Limits* (Aqueous) 
__ LL_to_UL __ 56_to_145 __ to ____ to ____ to __ 
QC Limits* (Solid-Low) 
__ LL_to_UL_ _ to _ to__ __to__ __to, __ 
QC Limits* (Solid-Med) 
__ LL_to_UL_ _ to__ __to__ __to__ __to __ 

1 ,2-DCA = 1,2-Dichloromethane-d4 
DBFM = Dibromofluoromethane 

TOL-d8 =Toluene-dB 
BFB = Bromofluorobenzene 

* QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper limit. 
* If QC limits are not available, use limits of 80 - 120 % for aqueous and 70 - 130 % for solid 

samples. 
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DATA REVIEW WORKSHEETS 

Actions: 

QUALITY %R < 10% %R = 10%- LL %R>UL 
Positive results J J J 
Nondetects results R UJ Accept 

Surrogate action should be applied: 

If one or more surrogate in the VOC fraction is out of specification, but has a recovery of> 10%. 
If any one surrogate in a fraction shows< 10% recovery. 
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DATA REVIEW WORKSHEETS 

VII. A MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 

All Clfteria were met _ X_ 
Criteria were not met 
and/or see below __ _ 

This data is generated to determine long term precision and accuracy in the analytical method for various 
matrices. This data alone cannot be used to evaluate the precision and accuracy of individual samples. If 
any % R in the MS or MSD falls outside the designated range, the reviewer should determine if there are 
matrix effects, i.e. LCS data are within the QC limits but MS/MSD data are outside QC limit. 

1. MS/MSD Recoveries and Precision Criteria 

The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target analytes 
are expected in the sample. If target analytes are not expected, MS/MSD should be analyzed. 

List the %Rs, RPD of the compounds which do not meet the criteria. 

Sample ID:_JC34496~12MS/-12MSD __ _ Matrix/Levei:_ Groundwater/low ___ _ 

MS OR MSD COMPOUND % R RPD QC LIMITS ACTION 

_MS/MSD_%_recoveries_and_RPD_within_laboratory_control_limits. _________ _ 

* 
* 

Actions: 

Note: 

QC limits are laboratory in-house performance criteria, LL =lower limit, UL =upper limit. 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

10 



DATA REVIEW WORKSHEETS 

All criteria were met _x_ 
Criteria were not met 
and/or see below _ 

MS/MSD criteria apply only to the unspiked sample, its dilutions, and the associated MS/MSD 
samples: 

If the % R for the affected compounds were < LL (or 70 %), qualify positive results (J) and 
nondetects (UJ). 
If the % R for the affected compounds were > UL (or 130 %), only qualify positive results (J). 
If 25 % or more of all MS/MSD %R were < LL (or 70 %) or if two or more MS/MSD %Rs were 
< 1 0%, qualify all positive results (J) and reject nondetects (R). 

VII. B MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

MS/MSD- Unspiked Compounds 

It should be noted that Region 2 SOP HW-24 does not specify a MS/MSD criteria for the unspiked 
compounds in the sample. A %RSD of< 50% has therefore been utilized as professional judgment. 

If all target analytes were spiked in the MS/MSD, this review element is not applicable. 

List the %RSD of the compounds which do not meet the criteria. 

Sample ID: __________ _ Matrix/Level/Unit: ______ _ 

COMPOUND SAMPLE MS CONC. MSD CONC. % RSD ACTION 
CONC. 

Actions: 

*If the% RSD >50, qualify the positive result in the unspiked samples as estimated (J). 
* If the % RSD is not calculated (NC) due to nondetected value, use professional judgment to qualify the 
data. 

A separate worksheet should be used for each MS/MSD pair. 
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DATA REVIEW WORKSHEETS 

All criteria were met _x_ 
Criteria were not met 
and/or see below __ 

VIII. LABORATORY CONTROL SAMPLE (LCS) ANALYSIS 

This data is generated to determine accuracy of the analytical method for various matrices. 

1. LCS Recoveries Criteria 

Where LCS spiked with the same analyte at the same concentrations as the MS/MSD? Yes 
or No. If no make note in data review memo. 

List the %R of compounds which do not meet the criteria 

LCSID COMPOUND %R QC LIMIT 

_ Recoveries_within_laboratory_control_limits. ________________ _ 

Note: 

* 

* 
Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper 
limit. 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

All analytes in the associated sample results are qualified for the following criteria. 

If 25 % of the LCS recoveries were < LL (or 70 %), qualify all positive results U) and reject 
nondetects (R). 
If two or more LCS were below 10 %, qualify all positive results as (J) and reject nondetects 
(R). 

2. Frequency Criteria: 

Where LCS analyzed at the required frequency and for each matrix? Yes or No. 
If no, the data may be affected. Use professional judgment to determine the severity of the effect and 
qualify data accordingly. Discuss any actions below and list the samples affected. 
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DATA REVIEW WORKSHEETS 

IX. FIELD/LABORATORY DUPLICATE PRECISION 

All aiteria were met __ 
Criteria were not mel 
and/or see below _ NIA__ 

Sample IDs: ______ _ Matrix: _____ _ 

Field/laboratory duplicates samples may be taken and analyzed as an indication of overall precision. 
These analyses measure both field and lab precision; therefore, the results may have more variability 
than laboratory duplicates which only laboratory performance. It is also expected that soil duplicate 
results will have a greater variance than water matrices due to difficulties associated with collecting 
identical field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 
Suggested criteria: RPD ±. 30% for aqueous samples, RPD ±. 50 % for solid samples. If both samples and 
duplicate are <5 SQL, the RPD criteria is doubled. 

COMPOUND SQL SAMPLE CONC. DUPLICATE CONC. RPD ACTION 

No field/laboratory duplicates analyzed with this data package. MS/MSD % recovery RPD used to 
assess precision. RPD within laboratory, generally acceptable and guidance document 

performance criteria control limits. 

Actions: 

Qualify as estimated positive results (J) and nondetects (UJ) for the compound that exceeded the above 
criteria. For organics, only the sample and duplicate will be qualified. 

If an RPD cannot be calculated because one or both of the sample results is not detected, the following 
actions apply: 

If one sample result is not detected and the other is greater than 5x the SOL qualify (J/UJ). 

If one sample value is not detected and the other is greater than 5x the SQL and the SOLs for the sample 
and duplicate are significantly different, use professional judgment to determine if qualification is 
appropriate. 

If one sample value is not detected and the other is less than 5x, use professional judgment to determine 
if qualification is appropriate. 

If both sample and duplicate results are not detected, no action is needed. 
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DATA REVIEW WORKSHEETS 

All criteria were met _ N/A_ 
Criteria were not met 
and/or see below 

X. INTERNAL STANDARD PERFORMANCE 

The assessment of the internal standard (IS) parameter is used to assist the data reviewer in determining 
the condition of the analytical instrumentation. 

List the internal standard area of samples which do not meet the criteria. 

* 
* 

DATE 

Area of + 1 00% or -50% of the IS area in the associated calibration standard. 
Retention time (RT) within 30 seconds of the IS area in the associated calibration standard. 

SAMPLE ID IS OUT IS AREA ACCEPTABLE ACTION 
RANGE 

Actions: 

1. IS actions should be applied to the compound quantitated with the out-of-control ISs 

QUALITY IS AREA < -25% IS AREA = -25 % IS AREA>+ 100% 
T0-50% 

Positive results J J J 
Nondetected results R UJ ACCEPT 

2. If a IS retention time varies more than 30 seconds, the chromatographic profile for that 
sample must be examined to determine if any false positive or negative exists. For shifts of a 
large magnitude, the reviewer may consider partial or total rejection of the data for the 
sample fraction. 
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DATA REVIEW WORKSHEETS 

XII. SAMPLE QUANTITATION 

All criteria were met ....)<_ 
Criteria were not met 
and/or see below 

The sample quantitation evaluation is to verify laboratory quantitation results. In the space below, please 
show a minimum of one sample calculation: 

JC34496-12MS 

Sec-Butyl alcohol 

[ ] = (139759)1(26.42) 

= 5,290 ppm OK 

RF = 26.42 
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DATA REVIEW WORKSHEETS 

XII. QUANTITATION LIMITS 

A. Dilution performed 

SAMPLE ID DILUTION FACTOR 

•, 

' 

B. Percent Solids 

List samples which have ~ 50 % solids 

Actions: 

All criteria were met _x_ 
Criteria were not met 
and/or see below _ 

REASON FOR DILUTION 

-~ 

-

If the% solids of a soil sample is 10-50%, estimate positive results (J) and non detects (UJ) 

If the % solids of a soil sample is < 10%, estimate positive results (J) and reject nondetects 
(R) 
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MEMORANDUM 

TO: Mr. Haley Royer 
Anderson, Mulholland and Associates 

FROM: R. Infante M 
RE: Data Validation 

Building 5 Area, BMSC 
4th Q 2016 Groundwater Sampling - Onsite Wells 
SDG: JC34496 

SUMMARY 

DATE: February 3, 2017 

FILE: JC34496 

Full validation was performed on the data for three groundwater samples analyzed for dissolved 
methane by method RSK-175 . The samples were collected at the Bristol Myer Squib-Building 5 Area, 
Humacao, PR site on December 22-23, 2016 and submitted to Accutest Laboratories of Dayton, New 
Jersey that analyzed and reported the results under delivery groups (SDG) JC34496. The sample 
results were assessed according to USEPA general data validation guidance documents. 

In general the data is valid as reported and may be used for decision making purposes. The data 
results are acceptable for use. 

SAMPLES 

The samples included in the review are listed below 

Client Lab. Sample ID Collected Matrix Analysis 
Sample ID Date 

MW-208 JC34496-1 12/22/16 Groundwater Methane 
RA-108 JC34496-4 12/22/16 Groundwater Methane 
MW-19 JC34496-10 12/23/16 Groundwater Methane 

REVIEW ELEMENTS 

Sample data were reviewed for the following parameters, where applicable to the method 

o Agreement of analysis conducted with chain of custody (COC) form 
o Holding time and sample preservation 
o Gas chromatography/mass spectrometry (GC/MS) tunes 
o Initial and continuing calibrations 
o Method blanks/trip blanks/field blank 
o Canister cleaning certification criteria 
o Surrogate spike recovery 
o Internal standard performance and retention times 
o Field duplicate results 
o Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results 
o Quantitation limits and sample results 



DISCUSSION 

Agreement of Analysis Conducted with COC Request 
Sample reports corresponded to the analytical request designated on the chain-of-custody. 

Holding Times and Sample Preservation 
Sample preservation was acceptable. 

Samples analyzed within method recommended holding time. 

Initial and Continuing Calibrations 
Initial and continuing calibrations meet method specific requirements. Initial calibration retention 
times meet method specific requirements. 

Method Blankarip Blank/Field Blank 
Target analytes were not detected in laboratory method blanks. 

No trip/field/equipment blank analyzed with this data package. 

Laboratory/Field Duplicate Results 
Laboratory duplicates were analyzed as part of this data set. Target analytes meet the RPD 
performance criteria of+ 25 96 for analytes 5 x SQL. 

LCS/LCSD Results 
LCS (blank spike) was analyzed by the laboratory associated with this data package. Recoveries and 
RPD within laboratory control limits. 

Quantitation Limits and Sample Results 

Dilutions were performed in the following cases: 

• JC34496-l 0 - 20 x dilutions; methane concentration over calibration range. 

Calculations were spot checked. 

Summary 

Samples JC34496-l; JC34496-4; and JC34496-l 0 were analyzed following standard procedures accepted 
by regulatory agencies. The quality control requirements met the methods criteria except in the 

o~ns described i D ument. 

~~~~__;__ 
Chemist License 1888 
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• . . 
SAMPLE METHANE DATA SAMPLE SUMMARY 

Sample ID: JC34496-1 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: Groundwater 

METHOD: RSK -175 
Analyte Name 

Methane 

Result 

26.3 

Sample ID: JC34496-4 

Units Dilution Factor Lab Flag Validation Reportable 

ug/1 1 Yes 

Sample location: BMSMC Building 5 Area 

Sampling date: 22-Dec-16 

Matrix: Groundwater 

Analyte Name 

Methane 

METHOD: RSK-175 

Result 

13.9 

Sample ID: JC34496-10 

Units Dilution Factor Lab Flag Validation Reportable 

ug/1 1 Yes 

Sample location: BMSMC Building 5 Area 

Sampling date: 23-Dec-16 

Matrix: Groundwater 

METHOD: RSK-175 

Analyte Name 

Methane 

Result 

1860 
Units Dilution Factor Lab Flag Validation Reportable 

ug/1 20 Yes 



MEMORANDUM 

TO: Mr. Haley Royer DATE: February 3, 2017 
Anderson, Mulholland and Associates 

FROM: R.lnfante ~ 
RE: Data Validation 

BMSMC, Building 5 Area 
4th Q 2016 Groundwater Sampling- Onsite Wells 
Accutest Job Numbers: JC34496 

SUMMARY 

Fl LE: JC34496 

Full validation was performed on the data for three (3) groundwater samples analyzed selected 
inorganics (iron - ferric and ferrous; nitate-nitrogen; nitrite-nitrogen; nitrate + nitrite - nitrogen; 
sulfate and sulfide). The methods employed are listed in Table 1. The samples were collected at the 
BMSMC, Building 5 Area, Humaco, PR site on December 22-23, 2016 and submitted to Accutest 
Laboratories of Dayton, New Jersey that analyzed and reported the results under delivery groups 
(SDG) JC34496. 

Table 1. 

ANALYTE METHOD ANALYTE 
Iron ferric• 5M3 500FE B-11 Iron , ferrousb 

Nitrogen, nitrate< EPA3 5 3.2/SM4500N028 Nitrogen, nitrate + 
nitrite 

Nitrogen, nitrite SM4500N02 8-11 Sulfate 
Sulfide SM450052-F·11 

(a) Calculated as: (Iron) - (Iron, Ferrous) 
(b) Field analysis required. Received out of hold time and analyzed by request. 
(c) Calculated as: (Nitrogen, Nitrate+ Nitrite)- (Nitrogen, Nitrite) 

METHOD 
SM3500FE B-11 

EPA352.2/LACHAT 

EPA 300/ SW846-9056A 

The sample results were assessed according to USEPA data validation guidance documents in the 
following order of precedence: USEPA Contract Laboratory program National Functional Guidelines 
for Inorganic data Review (OSWER 9240.1-45, EPA 540-R-04-004, October 2004· Final), (noted herein 
as the "primary guidance document"). Also, QC criteria from "Test Methods for Evaluating Solid 
Waste, Physical/Chemica/ Methods SW-846 (Final Update IV, December 1998)," and the QC 
requirements for the methods performed following the Standard Method guidelines are utilized. The 
guidelines were modified to accommodate the non-CLP methodology. The QC criteria and data 
validation actions listed on the data review worksheets are from the primary guidance document, 
unless otherwise noted. 

In general the data are valid as reported and may be used for decision making purposes. The data 
results are acceptable for use; some of the results were qualified. Results for ferrous and ferric iron 
were qualified as estimated 0> in all samples: JC34496·1; ·4; and -1 0. Results for Nitrate and Nitrite 
qualified as estimated 0 or UJ) in all samples: JC34496-1 ; ·4 ; and ·1 0. 
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SAMPLES 

The samples included in the review are listed below 

FIELD SAMPLE ID LABORATORY 10 ANALYSIS 

MW-20S JC34496·1 See Table 1 

RA-1 OS JC34496·4 See Table 1 

MW-19 JC34496-1 0 See Table 1 

REVIEW ELEMENTS 

Sample data were reviewed for the following parameters, where applicable to the method 

o Agreement of analysis conducted with chain of custody (COC) form 
o Holding time and sample preservation 
o Initial and continuing calibrations 
o Method blanks/trip blanks/field blank 
o Surrogate spike recovery 
o Matrix spike/matrix spike duplicate (MS/MSD) results 
o Internal standard performance 
o Field duplicate results 
o Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results 
o Quantitation limits and sample results 

DISCUSSION 

Agreement of Analysis Conducted with COC Request 
Sample reports corresponded to the analytical request designated on the chain-of-custody form. 

Holding Times and Sample Preservation 
The cooler temperatures were within the QC acceptance criteria of 4°C ± 2oc. 

Sample preservation was acceptable. 

Samples analyzed within method recommended holding time except for the following: 

• Samples JC34496-1; -4; -10 for Iron, Ferrous: Field analysis required. Received out of hold 
time and analyzed by request. 

• Samples JC34496·1; -4; and -10 for Iron, Ferric: Field analysis required for ferrous iron. 
Received out of hold time and analyzed by request. 

• Nitrite analysis done past holding time in samples JC34496·1; -4; and -1 0. The samples were 
received and analyzed out of holding time. 

Note: Results for ferrous and ferric iron qualified as estimated U). Results for Nitrite and 
Nitrate qualified as estimated U). 
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Initial and Continuing Calibrations 
Initial and continuing calibration meets method performance criteria. 

Method Blank/Equipment Blank/Field Blank 
Target analytes were not detected in laboratory method blanks above the reporting limit. 

No field/equipment blanks analyzed as part of this data package. 

MS/MSD 
Matrix spike was performed. Recoveries for MS/MSD were within laboratory control limits except for 
the cases described in this document; RPD for MS/MSD were within control limits. 

• JC34496·1 - Ferrous MS % recovery: 90.5 %; control limits 92 - 113 %. No action taken, MS % 
recovery results within generally acceptable control limits. 

Field/Laboratory Duplicate Results 
Field/laboratory duplicate were analyzed as part of this data set. When no field/laboratory duplicates 
were analyzed, MS/MSD RPD was used to assess precision. RPD results were within 
laboratory/recommended control. 

LCS/LCSD Results 
The laboratory analyzed one LCS (blank spike) associated with each matrix from this data set. The % 
recoveries of all spiked analytes were within the laboratory QC acceptance limits. 

Quantitation Limits and Samole Results 

Dilutions were not required with this data set. 

Calculations were spot checked. 

Summary 

The following samples JC34496-1 JC34496·4; and JC34496·1 0 were analyzed following standard 
procedures accepted by regulatory agencies. The quality control requirements met the methods criteria 
except in the occasions described in this document. Some of the results were qualified, the results are 
valid. 
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SAMPLE INORGANIC DATA SAMPLE SUMMARY 

Sample ID: JC34496-1 

Sample location: BMSMC Building 5 Area 

Sampling date: • 12/22/2016 

Matrix: Groundwater 

Analyte Name Method Result Units Dilution Factor Lab Flag Validation Reportable 

Fe SW846-6010C 8760 ug/1 1.0 . - Yes 

Mn SW846-6010C 315 ug/1 1.0 - - Yes 

Alkalinity, Total as CaC03 SM2320 B-11 148 mg/1 1.0 - - Yes 

Iron, ferric SM3500FE B-11 8.6 mg/1 1.0 - J I I Yes 

Iron, ferrous SM3500FE B-11 < 0.20 mg/1 1.0 ~ UJ ~ ; Yes 

Nitrogen, nitrate EPA 353.2/SM4500N02B < 0.11 mg/1 1.0 - UJ Yes 

Nitrogen, nitrate + nitrite EPA 353.2/LACHAT < 0.10 mg/1 1.0 - ~J / I 
Yes 

Nitrogen, nitrite SM4500N02 B-11 <0.010 mg/1 1.0 - Yes 

Sulfate EPA 300/SW846 9056A 18.0 mg/1 1.0 - - Yes 

Sulfide SM4500S2- F-11 < 2.0 mg/1 1.0 - u Yes 

Sample ID: JC34496-4 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/22/2016 

Matrix: Groundwater 

Analyte Name Method Result Units Dilution Factor lab Flag Validation Reportable 

Fe SW846-6010C 458 ug/1 1.0 - - Yes 

Mn SW846-6010C 2260 ug/1 1.0 - - Yes 

Alkalinity, Total as CaC03 SM2320 B-11 222 mg/1 1.0 - - Yes 

Iron, ferric SM3500FE B-11 0.4 mg/1 1.0 - J I / Yes 

Iron, ferrous SM3500FE B-11 < 0.20 mg/1 1.0 - UJ/ j Yes 

Nitrogen, nitrate EPA 353.2/SM4SOON02B < 0.11 mg/1 1.0 - UJ 'I I Yes 

Nitrogen, nitrate + nitrite EPA 353.2/LACHAT < 0.10 mg/1 1.0 -
~j' .; I Yes 

Nitrogen, nitrite SM4SOON02 B-11 <0.010 mg/1 1.0 - Yes 

Sulfate EPA 300/SW846 9056A < 10 mg/1 1.0 - u Yes 

Sulfide SM4SOOS2- F-11 <2.0 mg/1 1.0 - u Yes 



Sample 10: JC34496-10 

Sample location: BMSMC Building 5 Area 

Sampling date: 12/23/2016 

Matrix: Groundwater 

Analyte Name Method 

Fe SW846-6010C 

Mn SW846-6010C 

Alkalinity, Total as CaC03 SM2320 B-11 

Iron, ferric SM3500FE B-11 

Iron, ferrous SM3500FE B-11 

Nitrogen, nitrate EPA 353.2/SM4SOON02B 

Nitrogen, nitrate+ nitrite EPA 353.2/LACHAT 

Nitrogen, nitrite SM4500N02 B-11 

Sulfate EPA 300/SW846 9056A 

Sulfide SM4500S2- F-11 

Result 

8760 

1260 

156 

8.4 

0.32 

<0.11 

<0.10 

< 0.010 

13.6 

< 2.0 

Units Dilution Factor Lab Flag 

ug/1 1.0 

ug/1 1.0 

mg/1 1.0 

mg/1 1.0 

mg/1 1.0 

mg/1 1.0 

mg/1 1.0 

mg/1 1.0 

mg/1 1.0 

mg/1 1.0 

Validation Reportable 

Yes 

Yes 

Yes 
J I j Yes 
J .) j Yes 

UJ / j Yes 

u Yes 
UJ ,.j j Yes 

Yes 

u Yes 



DATA REVIEW WORKSHEETS 

Type of validation Fuii:_X. __ _ 
Limited:-:--~
EPA Region:_2_ 

Project Number: __ JC34496 ____ _ 
Date: __ 12/22-23/2016 ______ _ 
Date shipped:_12/27/16 ______ _ 

REVIEW OF INORGANIC ANALYSIS DATA PACKAGE 

The following guidelines for evaluating metals analyses (601 OC/6020/?000A series method) 
sulfide, and/or cyanide were created to delineate required validation actions. This document will 
assist the reviewer in using professional judgment to make more informed decision and in better 
serving the needs of the data users. The sample results were assessed according to USEPA data 
validation guidance documents in the following order of precedence: Hazardous Waste Support 
Section SOP NO. HW-3b Revision 0 (July 2015) ISM021CP-MS Data Validation; USEPA Contract 
Laboratory program National Functional Guidelines for Inorganic data Review (OSWER 9240.1-
45, EPA 540-R-04-004, October 2004- Final). Validation of Metal for the Contract Laboratory 
Program (CLP) (SOP HW-2, Revision 13. Based on ILM05.3 (August 2009). Quality control 
validation criteria were derived from "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods SW-846 (Final Update IV, 1998)". The project QAPP is reviewed for project specific 
information (if available). The QC criteria and data validation actions listed on the data review 
worksheets are from the primary guidance document, unless otherwise noted. 

The hardcopied (laboratory name) _Accutest data package received has been 
reviewed and the quality control and performance data summarized. The data review for 
inorganic included: 

Lab. Project/SDG No.: __ JC34496. __ _ Sample matrix: __ Groundwater __ 
No. of Samples: 3 ____ _ 
Field blank No.:--------------------------
Equipment blank No.: -----------------------
Field duplicate No.: ----------------------

_X_ Data deliverables 
_x_ Holding Times 
_x_ Calibrations 
_X_ Blanks 
_X_ICP Interference Check Results 
_X_ Matrix SpikefMatrix Spike Duplicate 

_X_ Laboratory Duplicates 
_X_ Field Duplicates 
_X_ Laboratory Control Samples 
_X_ ICP Serial Dilution Results 
_X_ Detection Limits Results 
_X_ Sample Quantitation 

Overall Comments: _Fe_and_Mn_(SW846-6010C) ______________ _ 
_ 4th_Q_2016_Groundwater_Sampling_-_Onsite_Wells _____________ _ 

Definition of Qualifiers: 

J- Estimated results 
U- Compound not detected 
R- Rejected data 
UJ- Estimated non-detect 
E- Laboratory qualifier 

Reviewer: __ _ ________ Date:_0210312017 __ 
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DATA REVIEW WORKSHEETS 

t DATA DELIVERABLES 

A. Data Package: 

MISSING INFORMATION DATE LAB. CONTACTED 

B. Other Discrepancies: 

All criteria were met _X __ 
Criteria were not met 

and/or see below __ _ 

DATE RECEIVED 

2 



DATA REVIEW WORKSHEETS 

HOLDING TIMES 

All criteria were met _X_ 
Criteria were not met 
and/or see below __ _ 

The objective of this parameter is to ascertain the validity of the results based on the holding time 
of the sample from time of collection to the time of preparation, and subsequently from the time of 
preparation to the time of analysis. 

Complete table for all samples and circle the analysis date for samples not within criteria 

SAMPLE ID DATE CYANIDE Hg DATE OTHERS pH SULFIDE ACTION 
SAMPLED DATE ANALYSIS DATE 

ANALYSIS ANALYSIS 

SAMPLES DIGESTED AND ANALYZED WITHIN THE METHOD RECOMMENDED HOLDING 

Criteria 

Metals -180 days from time of collection . 
Mercury- 28 days from time of collection. 
Hexavalent Chromium (solids)- 30/7 from day of collection; 48 hrs aqueous samples 
Cyanide- 14 days from time of collection 
Sulfide- 14 days from time of collection 
pH measurements of aqueous samples upon receipt at the laboratory (criteria pH~ 2 for metals; 
pH~ 12 for cyanide) 

Actions: Qualify positive results/nondetects as follows: 

If holding times are exceeded, estimate positive results (J) and rejects nondetects (R). 
If pH> 2 for metals or pH< 12 for cyanide, positive results (J) and nondetects (UJ). 
Cooler Temperature (Criteria: 4°C + 2°C} :_5.5°C~:"":":"'"--:--:---:--""':'"':':---
If cooler temperature is> 1 0°C, flag non-detects as (UJ) and detects as (J). 
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DATA REVIEW WORKSHEETS 

ICP-MS TUNE ANALYSIS 

Is the ICP-MS tuned prior to calibration? 

All criteria were met _N/A_ 
Criteria were not met 
and/or see below ___ _ 

Yes or No? 

Does the % RSD exceeds 5% for any isotope in the tuning solution? Yes or No? 

Action: 

NOTES: For ICP-MS tunes that do not meet the technical criteria, apply the action to all samples 
reported from the analytical run. 

1. If the ICP-MS instrument was not tuned prior to calibration, the sample data should be qualified 
as unusable (R). 

2. If the tuning solution was not analyzed or scanned at least 5x consecutively or the tuning 
solution does not contain the required analytes spanning the analytical range, the reviewer should 
use professional judgment to determine if the associated sample data should be qualified. The 
reviewer may need to obtain additional information from the laboratory. The situation should be 
recorded in the Data Review Narrative and noted for Contract Laboratory Program Project Officer 
(CLP PO) action. 

3. If the resolution of the mass calibration is not within 0.1 u for any isotope in the tuning solution. 
qualify all analyte results that are;;::, Method Detection Limit (MDL) associated with that isotope as 
estimated (J), and all non-detects associated with that isotope as estimated (UJ). The situation 
should be recorded in the Data Review Narrative and noted for CLP PO action. 

4. If the %RSD exceeds 5% for any isotope in the tuning solution, qualify all sample results that 
are ;::, MDL associated with that tune as estimated (J), and all non-detects associated with that 
tune as estimated (UJ). The situation should be recorded in the Data Review Narrative and noted 
for CLP PO action. 

Table 2. ICP-MS Tune Actions for ICP-MS Analysis 

ICP-MS Tune Results Action for Samples 
Tune not performed Qualify all results as unusable (R) 
Tune not performed properly Use professional judgment 
Resolution of mass calibration not within 0.1 u Qualify results that are;::, MDL as estimated (J) 

Qualify non-detects as estimated (UJ) 
% RSD > 5% Qualify results that are;::, MDL as estimated (J) 

QualitY non-detects as estimated (UJ) 

Note: 
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DATA REVIEW WORKSHEETS 

INSTRUMENT CALIBRATION (SECTION 1) 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. Minimum of 2 
calibration points for ICP-AES and ICP-MS; 5 points for Hg; and 4 points for cyanide. One initial 
calibration standard at the CRQL level for cyanide and Hg. If no, write in the non-compliance 
section of the data review narrative. 

List the analytes which did not meet the percent recovery (%R) criteria for Initial or Continuing 
Calibration Verification standards (ICVor CCV). 

Acceptance Criteria ICV%R CCV%R 

Metals by 6010C/6020 100 + 10% 100 + 10% 
Mercury/Metals by 7000s 100 + 10% 100 + 20% 
Cyanide 100 + 15% 100 + 15% 
Sulfide 100 + 15% 100 + 15% 

DATE ICV/CCV# ANALYTE %R ACTION SAMPLES 
AFFECTED 

INITIAL AND CONTINUING CALIBRATION MEET METHOD SPECIFIC CRITERIA 

ACTIONS: If any analyte does not meet the o/oR criteria, follow the actions stated below. 
Qualify five samples on either side of the ICV/CCV out of control limit. 

Estimate positive results (J) if: 
Metals by 6010C/6020 
Mercury/Metals by 7000s 
Cyanide 
Sulfide 

ICV 
111-125% 
111-125% 
116-130% 
116-130% 

Estimate positive resu lts and nondetects (U/UJ) if. 
Metals by 6010C/6020 75-89% 
Mercury/Metals by 7000s 75-89% 
Cyanide 70- 84% 
Sulfide 70- 84% 

Reject positive results and nondetects (R) if: 
Metals by 6010C/6020 
Mercury/Metals by 7000s 
Cyanide 
Sulfide 

<75%, >125% 
<75%, >125% 
<70%, >130% 
<70%, >130% 

CCV 
111-125% 
111-135% 
116-130% 
116-130% 

75-89% 
65-79% 
70-84% 
70-84% 

<75%, >125% 
<65%, >135% 
<70%, >130% 
<70%, >130% 
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DATA REVIEW WORKSHEETS 

All criteria were met _X_ 
Criteria were not met 

and/or see below 

Ul. INSTRUMENT CALIBRATIONS (SECTIONS 2 & 3) 

2. Analytical Sequence 

B. 

Did the laboratory use the proper number of standards for 
calibration as described in the method? 

Were calibrations performed at the beginning of each analysis? 

Were calibration verification standards analyzed at the beginning of 
sample analysis and the proper frequency according to the method? 

D. Where the AA correlation coefficients (r) for the calibration curves 
~ 0.995? If r < 0.995, estimate positive results and nondetects (J/UJ). 
It is not necessary to qualify results if the laboratory used order 

Yes or No 

Yes or No 

Yes_or No 

regression. Yes or No 

Data quality may be affected if any of the above answer are ~no". Use professional judgment to 
determine the severity of the effect and qualify the data accordingly. Discuss any actions below 
and list the sample affected. 

3. Other Check Standards 

Laboratories may analyze an additional check standard after establishing the calibration curve. 
This standard may contain low level concentrations of target analytes and be analyzed and 
evaluated by the laboratory similar to a CLP ~cRLD" standard (CRI for ICP, CRA for AA, and/or 
mid-range standard for CN and Sulfide). A 100 ± 20% recovery acceptance limit should be used 
by the validator to evaluate the standard. 

ACTIONS: If any analyte does not meet the %R criteria, follow the action needed below. 
Qualify 50% of either side of the CRI/CRA out of control limits. 

%R %R <50% %R = 50- %R = 121- %R > Affected Range 
79% 150% 150% 

Qualifv Positive/Nondetects Results 
Metals by R/R J/UJ J/A RIA <2x CRI cone. 
6010C/6020 
Hgfmetals by R/R J/UJ J/A RIA <1.5x CRI 
7000s cone. 
Cyanide R/R J/UJ J/A R/A <1.5x mid std. 

cone. 
Sulfide R/R J/UJ J/A RIA <1.5x mid std. 

cone. 

CRI is not required for AI, Ba, Ca, Fe, Mg, Na, and K. 

NOTE: CRLD standard within laboratory and method specific criteria. 
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DATA REVIEW WORKSHEETS 

All criteria were met _N/A_ 
Criteria were not met 

and/or see below __ _ 

Table 4. Calibration Actions for ICP·MS Analysis 

Calibration Result Action for Samples 
Calibration not performed Qualify all results as unusable (R) 
Calibration incomplete Use professional judgment 

Qualify results that are~ MDL as estimated 
(J) 
Qualify non-detects as estimated (UJ) 

Not at least one calibration standard at or Qualify results that are~ MDL but< 2x the 
below the CRQL for each analyte CRQL as estimated (J) 

Qualify non-detects as estimated (UJ) 
Correlation coefficient< 0.995; %D outside Qualify results that are~ MDL as estimated 
±30%; y-intercept ~ CRQL (J) 

Qualify non-detects as estimated (UJ) 
Correlation coefficient< 0.990 Qualify results that are~ MDL as estimated 

(J) 
Qualify non-detects as unusable (R) 

ICVICCV %R < 75% Qualify results that are~ MDL as unusable 
(R) 
Qualify all non-detects as unusable (R) 

ICV/CCV %R 75-89% Qualify results that are~ MDL as estimated 
low (J-) 
Qualify non-detects as estimated (UJ) 

ICV/CCV %R 111-125% Qualify results that are~ MDL as estimated 
high (J+) 

ICV/CCV %R > 125% Qualify results that are~ MDL as estimated 
high (J+) 

ICV/CCV %R > 160% Qualify results that are ~ MDL as unusable 
(R) 
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DATA REVIEW WORKSHEETS 

IV. BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _X_ 
Criteria were not met 

and/or see below __ _ 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks apply only to blanks associated with 
the samples, including equipment, field, and laboratory blanks. If problems with any blanks exist, 
all data associated with the case must be carefully evaluated to determine whether or not there is 
an inherent variability in the data for the case, or if the problem is an isolated occurrence not 
affecting other data. 

List the contamination in Sections 1 & 2 below. A separate worksheet page should be used for 
soil and water blanks. 

Laboratory blanks 

DATE 
ANALYZED 

ICB/CCB# PREP 
BLK 

Matrix:_Aqueous, ______ _ 

ANALYTE CONCENTRATION 
UNITS 

_No_analyte_detected_in_method_blanks_above_reporting_limits. _________ _ 

Field/Equipment Matrix:_Aqueous, ______ _ 

DATE 
ANALYZED 

EQUIPMENT/FIELD 
BLANK 

ANALYTE CONCENTRATION 
UNITS 

_No_field/equipment_blank_analyzed_as_part_of_this_data_package. _______ _ 

Table. Field/Rinsate/Trip Blank Actions for ICP-MS Analysis 

Blank Result Sample Result Action for Samples 

>CRQL ~ MDL but s CRQL Report CRQL value with a "U" 

> CRQL but < Blank Result Report at level of Blank Result 
with a "U" 

>Blank Result but< 10x the Use professional judgment to 
Blank Result qualify results as estimated (J) 
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All criteria were met _X_ 
Criteria were not met 

and/or see below 

IV. BLANK ANALYSIS RESULTS (Section 3) 

Frequency requirements 

Was the preparation blank analyzed for each matrix, 
at the frequency of the method? Yes or No 
If no, estimate positive results< 1 Ox IDL for which preparation blank was not analyzed. 
If more than 20 samples/batch, qualification begins at the 21 11 sample. 

B. Was an ICB analyzed? Yes or No 

c. Was a CCB analyzed at the frequency stated in the method? Yes or No 

Data quality may be affected if any of the above answer is "non. Use professional judgment to 
determine the severity of the effect and qualify the data accordingly. Discuss any actions below, 
and list the samples affected. 

NOTE FOR SOIL SAMPLES 
Compare raw sample value with blank results in ug/L unit, or 
Convert blanks analyzed during a soil case to mg/Kg in order to compare them with the sample 
results. 

Cone. In ug/L x {Volume diluted to (mL)]/[Weight digested} x 1 U1 OOOmL 
1mg/1000Dg =concentration in wet weight (mg/Kg) 

Concentration, dry weight (mg/Kg) = (Wet weight concentration)/(% Solids) x 100 

BLANK ANALYSIS RESULTS (Sections 4,5) 

X 1 OOOg/1 Kg X 

Laboratory blanks (PB, ICB/CCB) must first be used to qualify field and/or equipment blanks and 
samples. 
Any contamination remaining in the field or equipment blank will be used to qualify the associated 
samples. 
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All criteria were met _X_ 
Criteria were not met 

andfor see below 

4. lnitialfContinuing Calibration Blanks (ICBICCB) Actions 

Are aiiiCBICCBs less than the SQL? Yes or No 

If no, qualify five samples on either side of the ICB/CCB out of control limits. 
Estimate positive results (J) ~the ICB/CCB value. 

ICB/CCB# ANALYTE CONCIUNITS 

Are the PB less than the SQL? 

If yes, reject all results (R) < 1 Ox the PB value. 

PB ANALYTE CONC/UNITS 

BLANK ANALYSIS RESULTS (Section 6) 

6. Field/Equipment Blank (FB/EB) Actions 

Are the FB/EB less than the SQL? 

SAMPLES AFFECTED 

Yes or No 

SAMPLES AFFECTED 

Yes or No 

If no, was the FBIEB value already rejected due to other QC criteria? Yes or No 

N/A 

If no, reject (R) positive results ~Sx the FBIEB value. Reject soil data with raw digest results< Sx 
the FB/EB value 

PB ANALYTE CONC/UNITS SAMPLES AFFECTED 
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All criteria were met _N/A_ 
Criteria were not met 

and/or see below 

Table 5. Calibration/Preparation Blank Actions for ICP-MS Analysis - Summary 

Blank Type Blank Result Sample Result Action for Samples 

ICB/CCB ~ MDL but s CRQL Non-detect No action 

~ MDL but s CRQL Report CRQL value with a "U" 

>CRQL Use professional judgment 

JCB/CCB >CRQL ~ MDL but s CRQL Report CRQL value 
with a "U" 

> CRQL but< Blank Result Report at level of Blank Result with a "U" 

> Blank Result Use professional judgment 

ICB/CCB s (-MDL) but ~ MDL, or non-detect Use professional 

~ (-CRQL) judgment 

ICB/CCB < (-CRQL) < 1 Ox the CRQL Qualify results that are 
~ CRQL as estimated 
low (J-) 

Qualify non-detects as 
estimated (UJ) 

Preparation Blank >CRQL ~ MDL but s CRQL Report CRQL value 
with a "U" 

> CRQL but < 1 Ox the Blank Result Qualify results as estimated high (J+) 

~ 1 Ox the Blank Result No action 

Preparation Blank ~ MDL but s CRQL Non-detect No action 

~ MOL but s CRQL Report CRQL value with a "U" 

>CRQL Use professional judgment 

Preparation Blank < (-CRQL) < 1 Ox the CRQL Qualify results that are 
~ CRQL as estimated 
low (J-) 

Qualify non-detects as 
estimated (UJ) 
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All criteria were met _X_ 
Criteria were not met 

and/or see below 

INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLE 

The assessment of the ICP interference check sample (ICS) is to verify the laboratory's 
interelement and background correction factors. 

1. Recovery Criteria 

List any elements in the JCS AB and ICS A solutions which did not meet the %R criteria (80 - 120 
%). 

DATE ELEMENT %R ACTION SAMPLES AFFECTED 

_lnterference_check_sam ple_within_method_performance_criteria_ 

ACTIONS: 

If an element does not meet the %R criteria, follow the actions stated below 

%R I %R<50% I %R = 50- ~ %R = 121- ~ %R 
79% 150% 150% 

Qualify Positive/Nondetects Results 
Metals by I R/R I J/UJ I J/A I R/A 
6010C/6020 

2. Frequency requirements 

Were interference QC samples run at the frequency stated in the method 
(beginning of the analytical run)? 

If no, 

> 

Yes or No 

ACTIONS: Estimate positive results (J) all samples for which AI, Ca, Fe, Mg > ICS value. 

The data may be affected. Use professional judgment to determine the severity of the effect and 
qualify the data accordingly. Discuss any actions below and list the samples affected. 
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All criteria were met _N/A __ 
Criteria were not met 

and/or see below 

Table 6. Interference Check Actions for ICP~MS Analysis ~ Summary 

Interference Check Sample Results Action for Samples 

ICS not analyzed Qualify detects and non-detects as unusable (R) 

ICS not analyzed in proper sequence Use professional judgment. 

ICS %R>150% Use professional judgment 

ICS %R > 120% (or greater than true value+ 2x Qualify results that are <!: MDL as estimated high 
the CRQL) (J+) 

ICS %R 80-12-% No qualification 

ICS %R 50-79% (or less than true value- 2x the Qualify results that are<!: MDL as estimated low 
CRQL) (J-) 

Qualify non-detects as estimated (UJ) 

ICSAB %R < 50% Qualify detects as estimated low (J-) and non-
detects as unusable (R) 

Potential false positives in field samples with Qualify results that are<!: MDL as estimated high 
interferents (J+) 

Potential false negatives in field samples with Qualify results that are<!: MDL but< 10x the 
interferents (!negative value]) as estimated low (J-) 

Qualify non-detects as estimated (UJ) 
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VI. MATRIX SPIKE (MS) 

Sample# _TC96643-1MS/-1MSD __ _ 

All criteria were met _X __ 
Criteria were not met 

and/or see below 

Matrix:_Groundwater_ Units: _ug/L_ 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. Note that for Region 2, MS not required for: Ca, Mg, K, and Na for aqueous 
matrix. 

AI, Ca, Fe, Mg, K, Na, for soil matrix 
MS Recovery Criteria. List the percent recoveries for analytes which did not meet the %R criteria 
(75 -125%); (85 -115% FOR Cr (VI)). 

ANALYTE SPIKE SAMPLE SAMPLE SPIKE %R ACTION 
RESULT (SSR) RESULT (SR) ADDED 

MS/MSD recoveries and RPD within laboratory control limits. 

ACTIONS: Matrix spike actions apply to all samples of the same matrix. The qualification will also 
be applied to the results of all samples within a given area of the site, if deemed appropriate. 

If the sample results ,:: 4x the spike concentration, no action is taken. 
If any analyte does not meet the %R criteria, follow the actions stated below. 

Table 9. Spike Sample Actions for ICP-MS Analysis 

Spike Sample Results Action for Samples 

Matrix Spike %R < 30% Qualify affected results that are 2: MDL as 
Post-digestion spike %R < 75% estimated low (J-) and affected non-detects as 

unusable (R) 

Matrix Spike %R < 30% Qualify affected results that are 2: MDL as 
Post-digestion spike o/oR 2: 75% estimated (J) and affected non-detects as 

estimated (UJ) 

Matrix Spike %R 30-74% Qualify affected results that are 2: MDL as 
Post-digestion Spike %R < 75% estimated low (J-) and affected non-detects as 

estimated (UJ) 

Matrix Spike %R 30-74% Qualify affected results that are 2: MDL as 
Post-digestion spike %R ~ 75% estimated (J) and affected non-detects as 

estimated (UJ) 

Matrix Spike %R > 125% Qualify affected results that are~ MDL as 
Post-digestion spike %R > 125% estimated high (J+) 

Matrix Spike %R > 125% Qualify affected results that are~ MDL as 
Post-digestion spike %R s 125% estimated (J) 
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Spike Sample Results Action for Samples 

Matrix Spike %R < 30% Qualify affected results that are ~ MDL as 
No post-digestion spike performed estimated low (J-) and affected non-detects as 

unusable (R) 

Matrix Spike %R 30-74% Qualify affected results that are~ MDL as 
No post-digestion spike performed estimated low (J-) and non-detects as estimated 

(UJ) 

Matrix Spike %R > 125% Qualify affected results that are~ MDL as 
No post-digestion spike performed estimated high (J+) 

Non-detects are not qualified 

2. Frequency Criteria 
A. Was a matrix spike prepared at the frequency stated in the method (1120)? Yes 

or No 
If no, estimate positive results (J) for which analyte was not spiked. 
If more than 20 samples/batch, qualification begins at the 215 sample. 
B. Was a field blank used as spiked sample? Yes or JiQ. 
If yes, estimate positive results (J) < 4x spike level added for the analyte. 

A separate worksheet page should be used for each matrix spike 
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VII. FIELD DUPLICATES 

Sample#: ___ -----

All criteria were met _N/A_ 
Criteria were not met 

and/or see below 

Matrix: _____ _ Units:_ug/L_ 

Field duplicate samples may be taken and analyzed as an indication of overall precision. Field 
duplicate analyses measure both field and lab precision; therefore, the results may have more 
variability than laboratory duplicates which measure only laboratory performance. It is also 
expected that soil duplicate results will have a greater variance than water matrices due to 
difficulties associated with collecting identical field duplicate samples. 

List the concentrations and RPDs in the field duplicate pair. RPD criteria: .:!:. 20% for aqueous; .:!:. 
35% for soil. For soil duplicates, if the % solids for the sample and its duplicate differ by more 
than 1%, report concentrations in ug/L and calculate RPD or difference for each analyte. 

ANALYTE SQL SQL SAMPLE DUPLICATE RPD ACTION 
ug/L ug/Kg RESULTS RESULTS 

AI 
Sb 
As No field/laboratory duplicates analyzed with data set. MS/MSD % recoveries RPD 

used to assess precision. RPD within laboratory and generally acceptable control 
limits 

Ba 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Pb 
Mg 
Mn 
Hg 
Ni 
K 
Se 
Ag 
Na 
Tl 
v 
Zn 
Cyanide 
Cr(Vl) 

Field duplicate actions should be applied to only the sample and its duplicate. 
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All criteria were met _N/A_ 
Criteria were not met 

and/or see below 

Actions: Indicates which criterion was used to evaluate precision by circling either the RPD or 
SQL for each element. If both sample and duplicate are nondetects, the RPD is not calculated 
(NC), no action is needed. 

Table 8. Duplicate Sample Actions for ICP-MS Analysis 

Duplicate Sample Results Action for Samples 

Aqueous: Qualify those results that are ~ CRQL as 
Both original sample and duplicate sample > estimated (J) 
5x the CRQL and 20% < RPD < 100% 

Aqueous: Qualify those results that are ~ CRQL as 
Both original sample and duplicate sample > unusable (R) 
5x the CRQL and RPD ~ 1 00% 

Soil/Sediment: Qualify those results that are i!: CRQL as 
Both original sample and duplicate sample > estimated (J) 
5x the CRQL and 35% < RPD < 120% 

Soil/Sediment: Qualify those results that are i!: CRQL as 
Both original sample and duplicate sample > unusable (R) 
5x the CRQL and RPD i!: 120% 

Original sample or duplicate sample s 5x the Qualify those results that are i!: MDL as 
CRQL (including non-detects) and absolute estimated (J) and non-detects as estimated 
difference between sample and duplicate> (UJ) 
CRQL 

A separate worksheet page should be used for each laboratory duplicate analysis 
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VIII. LABORATORY DUPLICATES (Section 1) 

All criteria were met _x __ 
Criteria were not met 

and/or see below 

Laboratory run duplicates samples to verify laboratory consistency and precision. They are a 
measure of laboratory performance. It is also expected that soil duplicate results will have a 
greater variance than water matrices due to difficulties associated with collecting identical field 
duplicate samples. 

1. Difference Criteria 

List the concentrations of any analyte not meeting the RPD criteria (.±. 20% for aqueous; .±. 35% 
for soil). For soil duplicates, if the % solids for the sample and its duplicate differ by more than 
1 %, report concentrations in Og/L and calculate RPD or difference for each analyte. 

Sample# _TC96643-1/-1_DUP _ Matrix:_Groundwater_ Units: _ug/1_ 

ANALYTE SQL SQL SAMPLE DUPLICATE RPD ACTION 
ug/L mg/Kg RESULTS RESULTS 

AI 
Sb 
As 
Ba 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Pb 
Mg 
Mn 
Hg 
Ni 
K 
Se 
Ag 
Na 
Tl 
v 
Zn 
Cr(VI) 
Sulfide 
Cyanide 

Note: Laboratory duplicate RPD within laboratory control limits. 

Laboratory duplicates actions should be applied to all other samples of the same matrix type. This 
qualification will also be applied to the results of all samples within a given area of the site, if 
deemed appropriate. 
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DATA REVIEW WORKSHEETS 

All criteria were met _X_ 
Criteria were not met 

and/or see below 

Actions: Indicates which criterion was used to evaluate precision by circling either the RPD or 
SQL for each element. If both sample and duplicate are non-detects, the RPD is not calculated 
(NC), no action is needed. 

Table 8. Field Duplicate Sample Actions for ICP·MS Analysis 

Sample Type Field Duplicate Result Action for Samples 

Aqueous Sample and its field duplicate Qualify sample and its 
2: 5x the CRQL and RPD > duplicate as estimated (J) 
20% 

Sample and/or its field Qualify results >the MDL as 
duplicate < 5x the CRQL and estimated (J) 
absolute difference> the Qualify non-detects as 
CRQL estimated (UJ) 

Soil/Sediment Sample and its field duplicate Qualify sample and its 
2: 5x the CRQL and RPD > duplicate as estimated (J) 
50% 

Sample and/or its field Qualify results >the MDL as 
duplicate < 5x the CRQL and estimated (J) 
absolute difference > 2x the 
CRQL 

Qualify non-detects as 
estimated (UJ) 

-

2. Frequency Criteria 

A. Was a laboratory duplicate prepared at the frequency stated in the method (1/20)? Yes or No 

If no, estimate positive results (J) for the analyte which duplicate was not performed. If more than 
20 samples/batch, qualification begins at the 21 51 sample. 

B. Was a field blank used for laboratory duplicate analysis? Yes or No 

If yes, estimate positive results (J) for the analyte if field blank was used for duplicate analysis. 
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DATA REVIEW WORKSHEETS 

All criteria were met _X_ 
Criteria were not met 

and/or see below 

IX. LABORATORY CONTROL SAMPLE (LCS/LCSD) 

The assessment of the LCSs is to determine both intralaboratory contamination and matrix 
specific precision and accuracy. Note that for Region 2, LCS is not required for aqueous Hg and 
Cyanide. 

LCS Recoveries Criteria 

A. Aqueous LCS/Solid LCS 

List any LCS recoveries not within %R criteria (80- 120%) and the samples affected. 

DATE ELEMENT %R ACTION SAMPLES AFFECTED 

___ Recoveries_within_laboratory_control_limits. ______________ _ 

ACTIONS: If analyte does not meet the %R criteria, follow the actions stated below: 

Table 7. LCS Actions for ICP-MS Analysis 

LCS Result Action for Samples 

%R 40-69% Qualify results that are ~ MDL as estimated 
low (J-) 
Qualify non-detects as estimated (UJ) 

%R > 130% Qualify results that are~ MDL as estimated 
high (J+) 

%R 70-130% No qualification 

%R <40% Qualify results that are~ MDL as estimated 
low (J-) 
Qualify non-detects as unusable (R) 

%R > 150% Qualify detects as unusable (R); non-
detects no qualification 
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DATA REVIEW WORKSHEETS 

2. Frequency Criteria 

All criteria were met _X_ 
Criteria were not met 

and/or see below 

A Was a laboratory control sample prepared at the frequency stated in the method (1/20)? 
Yes or No 

If no, estimate positive results (J) for the analyte if LCS was not performed. 

If more than 20 samples/batch, qualification begins at the 21st sample. 
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DATA REVIEW WORKSHEETS 

X. ICP SERIAL DILUTION ANALYSIS (Section 1} 

All criteria were met _x_ 
Criteria were not met 

and/or see below 

The assessment of the ICP serial dilution analysis is to determine the precision of the laboratory 
through a Sx dilution. 

1. Percent Difference (%D) Criteria: 

_X_ Serial dilutions were performed for each matrix and results for the diluted 
samples analysis agreed within 10% of the undiluted analysis for the analyte concentrations ~ 
SOx MDL. 

Serial dilutions were not performed for the following target analytes: 

__ Serial dilutions were performed, but analytical results did not agree within 10% difference 
for analyte concentrations> 50x IDL before dilution. 

List the %Ds for analytes which did not meet the %D criteria (10%/100%} 

Sample#_ TC96643-1 _____ _ Matrix:_Groundwater_ Units:_ug/L_ 

ANALYTE IDL 50xiDL SAMPLE SERIAL %D ACTION 
RESULTS DILUTION 

AI 
Sb 
As 
Ba 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Pb 
Mg 
Mn 
Hg 
Ni 
K 
Se 
Ag 
Na 
Tl 
v 
Zn 

Note: Serial dilution within method performance criteria. 
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DATA REVIEW WORKSHEETS 

All criteria were met _X_ 
Criteria were not met 

and/or see below 

ACTIONS: Actions apply to all samples of the same matrix. The qualification will also be applied 
to the results of all samples within a given area of the site, if deemed appropriate. Qualify only 
samples with raw results > SOx MDL. 

Flag results with an (E) for elements exhibiting %D > 10%. 
Estimate (J) positive results> SOx MDL for elements that exhibited %D > 10 but< 100. 

Reject (R) positive results> 50x MDL for elements which exhibited %D ~ 100%. 

SERIAL DILUTION ANALYSIS (Section 2) 

2. Frequency Criteria 

A Was a serial dilution analysis prepared as required by the method? Yes or No 

If no, estimate positive results~ 50x MDL (J) for the analyte which serial dilution analysis 
was not performed. 

B. Was a field blank used for serial dilution analysis? Yes or No 

If yes, estimate positive results~ 50x MDL (J) for the analyte if field blank was used for 
serial dilution analysis. 

Table 10. Serial Dilution Actions for ICP-MS Analysis 

Serial Dilution Result Action for Samples 

Aqueous: Qualify affected results whose raw data are > 
Sample concentration > SOx MDL and 1 0% < MDL as estimated (J) 
%D < 100% 

Aqueous: Qualify affected results whose raw data are > 
Sample concentration > SOx MDL and %D ~ MDL as unusable (R) 
100% 

Soil/Sediment: Qualify affected results whose raw data are > 
Sample concentration > SOx MDL and 15% < MDL as estimated (J) 
%D < 120% 

Soil/Sediment: Qualify affected results whose raw data are > 
Sample concentration > SOx MDL and %D ~ MDL as unusable (R) 
120% 

Interferences present Use professional judgment 

A separate worksheet page should be used for each serial dilution analysis. 
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DATA REVIEW WORKSHEETS 

All criteria were met _N/A_ 
Criteria were not met 

and/or see below 

XI. ICP-MS INTERNAL STANDARDS 

Action: 

Are internal standard added to the sample? Yes_or No? 

Are the proper number of internal standard added to the sample? Yes or No? 

Is the% Relative Intensities for all internal standards in a sample is within 60-125% of the 
response in the calibration blank? Yes or No? 

Note:_JCP-OES_internal_standards_used;_relative_intensities_within_the_guidance _ 
_ document_performance_criteria. __________________ _ 

NOTE: Apply the action to the affected analytes for each sample that does not meet the 
internal standard criteria. 

1. If no internal standards were analyzed with the run, the sample data should be qualified as 
unusable (R). Record this in the Data Review Narrative and note for CLP Project Officer (CLP 
PO) action. 

2. If less than five of the required internal standards were analyzed with the run, or a target 
analyte(s) is (are) not associated to an internal standard, the sample data, or analyte data not 
associated to an internal standard should be qualified as unusable (R). Record this in the Data 
Review Narrative and note for CLP PO action. 

3. If the % Relative Intensities for all internal standards in a sample is within 60-125% of the 
response in the calibration blank, the sample data should not be qualified. 

4. If the %RI for an internal standard in a sample is not within the 60-125% limit, qualify the data 
for those analytes associated with the internal standard(s) outside the limit as follows: 

a. If the sample was reanalyzed at a two-fold dilution with internal standard %RI within 
the limits, report the result of the diluted analysis without qualification. If the %RI of the 
diluted analysis was not within the 60-125% limit, report the results of the original 
undiluted analyses and qualify the data for all analytes that are 2: Method Detection Limit 
(MDL) in the sample associated with the internal standard as estimated (UJ). 

b. If the sample was not reanalyzed at a two-fold dilution, the reviewer should use 
professional judgment to determine the reliability of the data. The reviewer may 
determine that the results are estimated (J) or unusable (R}. 
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DATA REVIEW WORKSHEETS 

Table 11. Internal Standard Actions for ICP-MS Analysis 

Internal Standard Results Action for Samples 
No internal standards Qualifv all results as unusable (R} 
< 5 of the required internal standards Qualify all results as unusable (R) 
Target analyte not associated with internal Qualify all analyte results not associated with an 
standard internal standard as unusable (R) 
% Rl < 60% or > 125%, original sample Do not qualify the data 
reanalyzed at 2-fold dilution, and % Rl of diluted 
sample analysis is between 60% and 125% 
% Rl < 60% or> 125%, original sample Qualify analytes associated with the failed 
reanalyzed at 2-fold dilution, and% Rl of diluted internal standard that are ~ MDL as estimated 
sample analysis is outside the 60% to 125% (J) and qualify associated non-detects as 
limit estimated (UJ) 
Original sample not reanalyzed at 2-fold dilution Use professional judgment 

Qualify sample results as estimated (J) or 
unusable® 
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DATA REVIEW WORKSHEETS 

XII. DETECTION LIMITS RESULTS 

The detection limit assessment is to verify that samples results are within instrument calibration 
range or linear range (ICP). 

Instrument Detection Limits (IDL). Note IDL is not required for Cyanide. 

A. IDLIMDL (or lowest quantitation limit used) results were present and found to be allevels 
that meet the project objectives? Yes or No 

B. IDLIMDL (or lowest quantitation limit used) were not met for the following 
elements: _____________________ _ 

2. Reporting Requirements 

A. Were sample results on Form I (or equivalent) reported down to the IDLIMDL or lowest 
quantitation limit used for all analytes? Yes or No 

B. Were sample weights, volumes, and dilutions taken into account when reporting results 
(positive and nondetects)? Yes or No 

If no, the reported results may be inaccurate. Request the laboratory resubmit the corrected data. 

3. Sediment Sample Percent Solids{% solids): 

A. Were the % solids for any sediment samples < 50% but~ 1 0%? Yes or No 
If yes, estimate positive results and nondetects (J/UJ) if the% solids is 10-50%. List the affected 
samples: _________________ _ 

B. Were the% solids for any sediment samples< 10%? Yes or No 
If yes, reject all results {R) if the % solid is < 1 0%. List the affected 
samples:_N/A _________________________ _ 

XI. TOTALiDISSOLVED OR INORGANIC/TOTAL ANAL YTES 

A. Were any analyses performed for dissolved as well as total analytes on the same 
sample(s)? Yes or No 

B. Were any analyses performed for inorganic as well as total analytes on the same 
sample(s)? Yes or No 

If yes, compare the differences between dissolved {or inorganic) and total analyte concentrations. 
Compute each difference as a percent of the total analyte only when both of the following 
conditions are fulfilled: 

(1) The dissolved (or inorganic) concentration is greater than total concentration, and 
(2) greater than or equal to 5xMDL. 
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DATA REVIEW WORKSHEETS 

All criteria were met _N/A_ 
Criteria were not met 

and/or see below 

C. Is any dissolved (or inorganic) concentration greater than its total concentration by more 
than 20%? Yes or No 

D. Is any dissolved (or inorganic) concentration greater than its total concentration by more 
than 50%? Yes or No 

ACTION: 
If the percent difference is greater than 20%, flag (J) both dissolved/inorganic and total 
concentrations as estimated. If the difference is more than 50%, reject (R) both the values. 

XII. SAMPLE QUANTJTATJON 

The sample quantitation evaluation is to verify laboratory quantitation results. 

_X_ Sample results fall within the linear range for JCP and within the calibration range for all 
other parameters. 

__ If samples results were beyond the linear range/calibration range of the instrument, were 
dilution performed? 

List the affected samples/elements/dilution: 

In the space below, please show a minimum of one sample calculation per method: 

ICP/ICP-MS Computer printout 

Hg/Metals by AA 

Hexavalent Chromium 

Cyanide 

For soil samples, the following equation may be necessary to convert raw data values reported in 
ug/L to actual sample concentrations (mg/Kg): 

Cone. in ug/L x Volume diluted to. ml x 
Weight digested, g 

1 L x 1 000 g x 1 mg = concentration 
1000 ml 1 Kg 1000 mg in wet weight 

mg/Kg 

In addition the sample results are converted to dry weight by using the percent solid calculations: 

Wet weight concentration x 100 =final concentration, dry weight (mg/Kg)% solids 
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DATA REVIEW WORKSHEETS 

OVERALL ASSESSMENT 

Action: 

1. Use professional judgment to determine if there is any need to qualify data which were not 
qualified based on the QC criteria previously discussed. 

2. Write a brief Data Review Narrative to give the user an indication of the analytical limitations of 
the data. Note any discrepancies between the data and the Sample Delivery Group (SDG) 
Narrative for Contract Laboratory Program Project Officer (CLP PO) action. If sufficient 
information on the intended use and required quality of the data is available, the reviewer should 
include an assessment of the data usability within the given context. 

3. If any discrepancies are found, the laboratory may be contacted by the Region's designated 
representative to obtain additional information for resolution. If a discrepancy remains unresolved, 
the reviewer may determine that qualification of the data is warranted. 

Note: ___________________________ _ 
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